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INTRODUCTION 



This manual describes how to use the LN03 printer with a host computer. The 
text provides information on how the printer communicates with the host, 
processes characters, and responds to escape and control sequences. You 
use escape and control sequences to send commands to the printer. 

WHO SHOULD READ THIS MANUAL 

The manual is intended for the application programmer. To use the manual, 
you should have some understanding of computer programming. 

HOW TO USE THIS MANUAL 

The following paragraphs provide a brief overview of the manual. 

NOTE: The LN03 printer provides a variety of features, including several 
character sets and fonts. However, to take advantage of these features, your 
computer system must have software that can generate the commands in this 
manual. 

Chapter 1 describes the general operating features and specifications of the 
printer. The chapter describes and shows the printer's components and 
controls. 

Chapter 2 describes how the printer communicates with a host computer. The 
chapter also explains the functions of the printer's configuration switches. 
These switches let you set up the printer to communicate with your computer. 

Chapter 3 describes how the printer processes characters. Among the topics 
covered are escape and control sequence formats, control characters, and 7- 
bit and 8-bit character sets. 
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Chapter 4 describes how to print from different character sets and fonts. The 
chapter describes the commands and procedures to load font files from the 
host computer. 

Chapter 5 describes how to format your printed pages. The chapter lists and 
describes commands for features such as spacing, margins, tabs, line drawing, 
and justification. 

Chapter 6 describes how you can print sixel graphics. You should have some 
understanding of sixel printing to use this information. The chapter explains 
how the printer converts binary data to sixel data. 

Appendix A shows the different character sets the LN03 printer can print from. 

Appendix B provides a summary of all the commands described in this manual. 
This appendix is a quick reference tool you can use after you become familiar 
with how LN03 commands work. 

Appendix C compares the commands used by the LN03 and other Digital 
printers. The LN03 has a reasonable amount of compatibility with other Digital 
printers, such as the LA100 and LQP03. However, there are some differences 
in the way the printers handle the various control functions. 

Appendix D describes how the LN03 identifies type families, fonts, and font 
files. This appendix also lists the IDs for the built-in type families, fonts, and 
font files. 

Appendix E describes and shows a sample summary sheet you can print on 
your LN03. A summary sheet lists such information as fonts available in the 
printer and error codes. This appendix also lists the possible error codes. 

Appendix F contains helpful hints, a problem-solving section, and examples of 
how to use basic LN03 control functions. 

The glossary defines terms as they are used in this manual. Words that appear 
in the glossary are printed in italic type in the manual. 



INTRODUCTION ix 



OTHER LN03 MANUALS 

You can order the following LN03 manuals from Digital. 

Title Part Number 

LN03 Programmer Reference Card EK-LN03P-RC 

LN03 Operator Reference Card EK-OLN03-RC 

Installing and Using the LN03 EK-OLN03-UG 

CONVENTIONS USED IN THIS MANUAL 

Standards 

LN03 coding complies with the following ANSI (American National Standards 
Institute) and ISO (International Standards Organization) standards. 

Standard Topic 

ANSI X3.98 - 1983 Page image format controls 

ANSI X3.64 - 1979 Additional controls 

ANSI X3.4 ASCII 

ISO DIS 6937/3 Page image format controls 

ISO 6429 - 1983 Additional controls 

Character Codes 

This manual follows the ANSI and ISO standards of column and row to 
represent coded characters from a character set. The column can be to 15 
(decimal) for the high-order 4-bits of an 8-bit byte. The row can be to 15 
(decimal) for the low-order 4-bits of the 8-bit byte. Chapter 3 describes this 
format in detail. 
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Control Codes 

The LN03 can send and receive 8-bit data. When you use an 8-bit data format, 
you have more control codes available than in a 7-bit format. You can send 8- 
bit control codes as single 8-bit characters or as 7-bit sequences. 

In this manual, 8-bit control codes appear as single 8-bit characters. Here are 
three important 8-bit control codes and their equivalent 7-bit sequences. Chap- 
ter 3 describes control codes in detail. 



Control Code 

Control sequence 
introducer 

Device control 
string introducer 

String terminator 



Escape and Control Sequences 

Escape and control sequences appear in their 8-bit format. The characters in 
the sequence are printed in bold type. Below each character is a number that 
shows you the character's column/row location in the DEC multinational char- 
acter set. Chapter 3 describes this format in detail. 

Example 

CSI ! p -4 Control sequence 

9/1 1 2/1 7/0 ■< Location in the DEC multinational 

' ^ I character set 



8-Bit 


7-Bit 


Character 


Sequence 


CSI 


ESC [ 


9/11 


1/11 5/11 


DCS 


ESC P 


9/0 


1/11 5/0 


ST 


ESC \ 


9/12 


1/11 5/12 



Row 



Column 
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1.1 AN OVERVIEW 

The LN03 laser printer is a tabletop, nonimpact page printer. An impact printer 
uses some mechanical method to strike a ribbon against the printed page. For 
example, a standard dot matrix printer uses a set of wires on a printhead. In 
place of a printhead, the LN03 uses laser imaging and xerographic printing 
techniques. 

The LN03 prints letter-quality images on cut-sheet paper, at a rate of 8 pages 
per minute. You can use two sizes of paper, 8-1/2 x 11 or European A4. 
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1.1.1 Page Formats 

The printer can print pages in two different orientations, portrait and land- 
scape. In portrait orientation, characters print parallel to the short edge of the 
paper. For example, this page is printed in a portrait orientation. In landscape 
orientation, characters print parallel to the long edge of the paper. You can 
print in both orientations on the same page. 

You can also select from 12 standard page formats, using the page format 
select command described in Chapter 5. These page formats let you change 
the size of the print area on the page. 

1.1.2 Printing Styles 

For each printing orientation, the printer has several monospaced fonts availa- 
ble. The printer comes with 4 fonts and 4 character sets permanently stored in 
read only memory (ROM). You select a font and a character set to print from. 

The character set specifies the characters to print (for example, lowercase a). 
The font specifies the style used to print those characters (for example, elite). 
You can use any combination of font and character set, so you have 16 
possible combinations to start with. 

The four permanent fonts are called ROM-resident fonts. The ROM-resident 
fonts provide two different typefaces, or type families, to select from — courier 
and elite. Paragraph 1 .3 lists these fonts. 

Chapter 4 describes how to select different fonts and character sets for print- 
ing. If you are unfamiliar with printing terms such as font, ctiaracter set, and 
type family, you should read the beginning of Chapter 4 and study the terms in 
the glossary. 

The printer stores each ROM-resident font as a landscape font or a portrait 
font. The printer can automatically rotate a portrait or landscape font to the 
other orientation when needed, if enough random access memory (RAM) is 
available. 
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1.1.3 Loading Your Own Fonts and Character Sets 

In addition to ROM-resident fonts, you can load other monospaced and propor- 
tionally spaced fonts from a host computer into the printer. This process is 
called down-line-loading. The printer stores these down-line-loaded fonts in 
RAM. 

You can also install two memory cartridges in the printer's front panel. You can 
use ROM cartridges (for added fonts) or RAM cartridges (for added storage). 

The printer supports 17 character sets for different nationalities (Appendix A). 
You can also down-line-load other sets from the host computer. 

1.1.4 Printing Commands 

The printer recognizes American National Standards Institute (ANSI) and Inter- 
national Standards Organization (ISO) control functions that let you select the 
following features. 

character sets and fonts 
tabs, margins, and spacing 
subscripting and superscripting 
overstriking, underlining, and italicizing 
justification 

The printer also provides these features. 

error reporting 
optional parity bit 
variable baud rate 

1.2 PRINTER COIVIPONENTS, CONTROLS, AND INDICATORS 

Table 1-1 and Figure 1-1 describe and show the printer's components and 
controls. Table 1-2 and Figure 1-2 describe and show the indicator panel. 
Chapter 2 describes the configuration switches used in communicating with a 
host computer. For detailed operating and maintenance procedures, see your 
Installing and Using the LN03 manual. 
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(5) PAPER EXIT COVER 
(T) OUTPUT TRAY 



(T) LEFT 
COVE 







DEVELOPMENT DRAWER 



(e) PAPER EXIT COVER 
^^ RELEASE LEVER 




NDICATOR PANEL 



(s) CARTRIDGE 
RECEPTACLES 



MA-1300-B4G 



Figure 1 -1 Printer Components (Part 1 ) 
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Table 1-1 LN03 Pnnter Components 



Component 

1 Paper tray 

2 Development 
drawer 

3 Left side cover 



4 Output tray 

5 Paper exit cover 



6 Paper exit cover 
release lever 

7 Indicator panel 



8 Cartndge 
receptacles 



Oeecnpfion 

Holds up to 2S0 sheets of 20 tb btffiiK p^gpar. 

Opens to let you access ton«r ctflndBe iMtGl 
organic photo conductor (OPC^ cartttctg^ ' ^ . 

Opens to let you service tlte (oner coUeotiOf} 
bottle charge/transfer coronas, shield glaaB, and ' 
quenching lamp 

Printed sheets are automatfcaf^ oiHfatad and 
stacked here 

Printed sheets come out here The cover oi>ens 
to let you remove jammed paper or service the 
fusing unit 

Lifts up to open the paper exit cover. 



Light symbols on the panel tum on to in^licatd 
the printer s operating status 

You can instsH RAM or fVM esrtrtd^es }n llwee 
receptacles The cartridges prOwdeaijkritiQrnt 
memory storage or fonts 



CA U TION It you remove cartridges while a page Is being oompaeMI or prmtatt, 
you may lose data 
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BACK OF 

PRINTER 



@AC INPUT 

POWER RECEPTACLE 



(9)lNTERFACE CABLE 
CONNECTOR 



10) CONFIGURATION 
SWITCH PACKS 



(12) PAPER SIZE SWITCH 



(n) TEST BUTTON 



MA-1304-84E 



Figure 1-1 Printer Components (Part 2) 
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Table 1-1 LM03 Pnntor Components (Cont) 



Component 

9 Interface cable 
connector 

10 Configuration 
switch packs 

11 Test button 



12 Paper size swltcti 

13 Circuit breaker 



14 AC input 90war 
receptacle 

15 Power switch 



16 Pag^ counter 

17 Ozot>e catalyst 



Description 

Lets you connect the printer to a host computer 



Lets yeu est the printer to communicate with 
'your host computer 

Lets you print tbe summary sheet when the 
printer is off-iine 

Lets you select ietter-size (8 5 inch "^ 11 inch) or 
A4-s!2e {21 cm '^ 29 7 cm) paper 

Opens the circuit to protect the printer under 
atKiormal conditions Press to reset 

The AC powet cord connects to this receptacle 



tiani the printer's powet on or off 
press 1 to turn power on. 
Press to power off 

Shows the rtumber of p^ges printed 

Gofiverts ozone generated by the printer into 
oxygen 



VliARNlNG Dq aot operas Ute printer without tho ozone cafd/ysr Operating the 
printer without the ozone eatatyst could be hazardous to your health 
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Figure 1-2 Indicator Panel 
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Table 1-2 Indicator Panel Symbols 



Indicator 

1 Character display 



2 Paper iam 



3 Controtier error 



4 On-line/off-line 
button 



Oeseription 

Flashes tfve number 6 when the printer is busy 
(for example, down-line-ioading fonts or 
prmtlng) 

Displays the number 6 (steady) when there is 
data in the buffer Press the on-line/off-line 
indicator button to eject the last page of printed 
data 

Displays a nun^}er or letter to indicate a 
controller or pnnt engine error (See the 
description of the call field service indicator for 
engine error codes See Appendix E for 
controller error codes ) 

Displays the letter C when the development 
drawer or a cover (paper exit paper tray or left 
side) IS open 

Flashes while the character display shows the 
letter E or F indicating a paper jam in the exit (E) 
or feed (F) area 

Pbshes while the character display indicator 
dispUiys a number, indicating a controller error 
(Sse Appendix E for controller error codes ) 

Lets you place the printer on-line or off-line 
When the indicator tight on the button is on the 
printer is on-line 

Wtmn the character display indicator displays a 
steady 9, press this button to eject last printed 
page. 



NO TE A tla^ifig 9 indicates ffte printer is busy 
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Table 1-2 Indicator Panel Symbols (Coirt) 



Indicator 

5 Ready 

6 Power 

7 Call field survice 



Description 

Flashes to indicate the printer la warming up 
When the ready indicator stays on, the printer fa 
ready to print 

Stays on as long as power Is appUed to the 
printer 

Flashes while the character display shows a 
number or letter (listed below), indtcatirig a fatal 
printer error 

May also flash while the controller error symbol 
IS on, indicating a oontroHer error 

Character Error 





1 


Fuser 




2 


Optical system 




3 


Fuser and optical system 




4 


Optical sync 




5 


Errors 4 and 1 




6 


Errors 4 and 2 




7 


Errors 1.2, and 4 




8 


Main motor 




9 


Errors 1 and 8 




A 


Errors 2 and 8 




B 


Errors 1.2, and 8 




C 


Open cover 




F 


Failure in engine drive module 
memory 


8 Add paper 


Flashes to indicate you must add paper to t 




paper tray 




9 Add toner 


Flashes to indicate you should replace the t 



10 Clean overflow 



cartridge and the cleaning pad 

Flashes to indicate the toner collection bottle is 
full or not installed 



1 1 Maintenance 



Flashes to indicate the printer needs 
maintenance 
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1.3 SPECIFICATIONS 

The specifications for the LN03 printer are as follows. 



Paper supply 
Paper output 
Paper sizes 

Standard 

A4 
Paper weight 
Toner/developer 
Print speed 
Print orientation 

Portrait 

Landscape 
Image area 

8-1/2 X 11 paper 

A4 paper 



single tray, 250-sheet capacity 
250-sheet hopper 

8.5 in X 11 in (21 .59 cm x 27.94 cm) 

21.0 cm X 29.7 cm (8.26 in x 11.7 in) 

16 to 24 lb* 

cartridge 

8 pages/minute 

66 lines/page, 80 characters/line t 
66 lines/page, 132 characters/line t 

2400 dots/scan line x 3225 scan lines 
2400 dots/scan line x 3400 scan lines 



* Use a high-quality paper such as Digital's LN03X-AF (standard size) or LN03X-AH (A4 
size) to avoid paper jams caused by thin paper. You can also use transparency film 
designed for plain paper copiers, such as Digital's LN03X-AJ (standard size) or LN03X- 
AK (A4 size). 

t These are typical pages. If you select fonts with a smaller point size or horizontal pitch, 
you can increase the number of lines per page and characters per line. 
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Resolution 
Interface 
ROM-resident fonts 

Type family 

Courier 



Elite 12 



Pitch 



Horizontal 



Vertical 



300 dots per inch, 1-to-1 aspect ratio 
EIA RS232-C and CCITT V.24 



ASCII 10 point, 10 pitch 
DEC supplemental 10 point, 10 pitch 
DEC technical 10 point, 10 pitch 
VT100 line drawing 10 point, 10 pitch 

ASCII 10 point, 10.3 pitch 
DEC supplemental 1 point, 1 0.3 pitch 
DEC technical 10 point, 10.3 pitch 
VT100 line drawing 10 point, 10.3 pitch 

ASCII 6.7 point, 13.6 pitch 
DEC supplemental 6.7 point, 13.6 pitch 
DEC technical 6.7 point, 13.6 pitch 
VT100 line drawing 6.7 point, 13.6 pitch 

ASCII 10 point, 12 pitch 
DEC supplemental 10 point, 12 pitch 
DEC technical 10 point, 12 pitch 
VT100 line drawing 10 point, 12 pitch 



5, 6, 8, 10, 12, 16 characters/inch, 

plus any numeric value in 1 -pixel increments and 

proportional fonts 

2, 3, 4, 6, 8, 12 lines/inch, 

plus any numeric value in 1 -pixel increments and 

proportional fonts 
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Weight 


80 lbs maximum 


Dimensions 




Height 


33.1 cm (13 in) 


Width 


53.4 cm (21 in) 


Depth 


40.7 cm (16 in) 


Power requirements 


1 kVA maximum 


LN03-A2 


100 V to 120 V, 50/60 Hz 


LN03-A3 


220 V to 240 V, 50 Hz 



2 
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2.1 THE LN03 AND YOUR HOST COMPUTER 

This chapter describes how the LN03 communicates with a host computer. The 
chapter also describes the configuration switches that control certain commu- 
nication features on the printer. 

2.2 DATA FORMAT 

The LN03 communicates using a serial data interface and a serial character 
format that has 7 or 8 data bits. The serial character format has a start bit 
(space), 7 or 8 data bits (1 = mark, = space), a selectable parity bit, and a stop 
bit (mark). Figure 2-1 shows this format. 
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7 OR 8 DATA BITS 



MARK 



[°° 02 03 04 05 06 °^ 
LSB ' ' ' ' ' ' MSB 
_X L_J U._X I L—J L 



STOP I 
BIT 



/ f t „.\,. 



IDLE START OPTIONAL fl^.l'Z P.'I PI^ 

BIT 



STATE BIT PARITY NEW CHARACTER 



SPACE = = +1 2 V 
MARK= 1 = -12 V 

MA-1485-84 



Figure 2-1 Serial Character Format 



The printer can receive characters with one or more stop bits. The data bits 
represent character codes, with the least significant bit leading. You can select 
the parity bit by switch (Paragraph 2.4.2). You must enable parity error 
detection. 

The printer recognizes the printable and control characters from 17 character 
sets (Appendix A). 

2.3 DATA INTERFACE 

The LN03 uses a serial data interface that conforms mechanically to Electronic 
Industries Association (EIA) standard RS232-C, functionally to a data subset of 
RS449, and electrically to RS423. The interface connector is a 25-pin, DB-25 
male receptacle on the back of the printer's cabinet. 

All LN03 interface signals conform to the electrical requirements of EIA stan- 
dard RS232-C and International Telegraph and Telephone Consultative Com- 
mittee (CCITT) recommendation V.24. Table 2-1 lists the printer's interface 
signals and describes their functions. 
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lMii»S*1 LWaintertBeeSigmris 



Cffcuit 
Ptn (Mmmonie) CCITT/EIA 



1 Proteotive 
. gr-oumf 



101 MA 



2 Tratamitted 103/BA 

(fata 



Received data 104/BB 



m 


Request to send 


105/CA 


' 5 


Clear to send 


106/CB 


yi' 


(CTS) 






OaliB. set ready 
(DSR> 


107/CC 



7 Signal ground 102/ AB 
(SGND) 



Description 

PGNO connects the printer s chassis to 
external grounds (via the ground wire tn 
the power cord) 

Source Printer 

The printer sends serial-coded 

characters on TXD You can select 

different baud rates with the 

configuration switches i Paragraph 

241) 

Source User 

The printer receives serial-coded data 
on RXD The baud rate is the same as 
for transmitted data 

Source Printer 

The printer sets RTS to a steady on 

condition when ready to send data 

Source User 

The host assertb CTS so the printer can 

send data when ready 

Source User 

The host asserts OSR when ready to 

send and receive data 

SGND establishes the common ground 
reference potential for all interface 
circuits 



S Carrter detect 



109/CF Source User 

The host asserts RLSO when receiving 
acceptable data from the printer. RLSD 
is also called receive line signal detect 
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Table 2-1 LN03 Interface Signals (Cont) 

Name Circuit 

Pin (Mnemonic) CCITT/EIA Description 

Pins 9 and 10 have no connaction 

11 Restraint - Source Controller 

(Busy) The printer assurU this line to indicate it 

IS busy and the host should temporarily 
stop sendmq data 

Pins 12 through 19 have no connection 

20 Data terminal 108 2 CD This line is reserved for future use 

ready 
(DTR) 



Pins 2 1 through 25 have no connection 



2.4 CONFIGURATION SWITCH PACKS 

The LN03 has two 6-position DIP switch packs that control the following oper- 
ating features on the printer. These switch packs are on the back of the printer. 
The switches are preset to work with most Digital systems. You can set these 
switches to meet the requirements of your host computer. The printer checks 
the state of these switches only at power-up. 

Interface type Parity bit 

Baud rate Printer ID 

7 or 8 data bits Autowrap 

Parity enable/disable XON/XOFF or restraint protocol 

You can check the switch settings by printing a summary sheet test pattern 
similar to Figure 2-2. To print a summary sheet, perform these two steps. 

1. Place the printer off-line by pressing the on-line/off-line indicator button 
on the front panel. The indicator should turn off. 

2. Press the test button (marked T) on the back of the printer. 
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BAUD 
RATE 



DEVICE 
ID 



SUMHAPY SHEET 
SWITCH It SETTING I 



Revision Level DECXXX.X 



1-1 




OFF 


2 




OFF 


3 




ON 


4 




ON 


5 




OFF 


6 




OFF 


2-1 




OFF 


2 




OFF 


3 
4 




OFF 
ON 


5 




OFF 


6 




OFF 


Paper 


Size 


B.5 by 



SERIAL INPUT 
4 800 BAUD 



LN03 DEVICE ID 



""bqqqqq 

1-12 3 4 5 6 


2-123456 



AUTO WRAP ON ^ 

XON/XOFF ENABLED 

pty 



Memory available for fonts 



Cartridge 
27Kb 



Test Pattern Printed by the DEC LN03 Printer 
Job status; No Errors 



BCOUBIK 
DOOOOOO 
RELITEO 
DOOOOOO 
BCOURIR 
RCOURIR 
DOOOOOO 
DOOOOOO 
RCOURIR 
DOOOOOO 
RELITEO 
DOOOOOO 
RCOURIR 
RCOURIR 
DOOOOOO 
DOOOOOO 
RCOURIR 
DBULTNl 
RELITEO 
DBULTNl 
RCOURIR 
DBULTNl 
RCOURIR 
DBULTNl 
RCOURIR 
DBULTNl 
RELITEO 
DBULTNl 
RCOURIR 
DBULTNl 
RCOURIR 
DBULTNl 



RCOURIRlOlVKOOGGOOO 
DOOOOOOIOIVKOOGGOOO 
reliteOlO2sk0 0gg000 
DOO0000LO2SK00GG000 
BCOURIB20 2SK00GG000 
HCOURIRJ02SK00GGD00 
DOOOO0O2O2SK0 0GG000 
DOOOOOO JO2SK0 0GG000 
RCOURIRlOlVKOOGGOOO 

dooooooioivkooggooo 
rel:teolo3skooggooo 
d0ooo00lo2sk0oggo00 
rcourir202sk00gg0 00. 
bcourir jo2sk00gg0 00 
d0000 00202skooggodo 
d0oo000jo2sk00gg0o0. 

RCOURIRlOlVKOOGGOOO. 
DBULTNl 101 VKOOGGOOO. 
REL1TEDl02SKO0GGO0 
DBULTN1L02SK00GG0OD. 
RCOORIR20 2SK00GG00 
DBULTNl 202SKO0GGO 
RCOURIRJ02SK0 0GG0 00 
DBULTN1J02SKO0GG0 00 
RCOURIRlOlVSOOGGOOO 
DBULTNl lOlVKOOGGO 00 
RELITEO L02SK0 0GG0O 
DBULTNl L02SR0 0GG0 00 
RCOURIR202SK0 0GG000 
DBULTNl 202SK0 0GG0 00 
RCOURIR J02SK0 0GG0O0 
DBULTN1J02SK0 0GG0O0 



1CSZ2;z02FOOO 
lCZZZZD2F0a0 
1CZZZZ02F000 
1CZZZZ02FOO0 
1CZZZZ02FOOO 
1C22ZZ02FOOO 
1CZZZZ02FOO0 
1CZZZZ02F000 
1Q2ZZZ02F00O 
1QZZZZ02FOOO 
1OZZZZ02F00O 
IQZZZZ02F000 
1QZZZZ02FOOO 
1QZZZZ02FOOO 
1QZZZZ02F000 
1QZZZ202F000 
1OZZZZ02F000 
1OZZZZ02F0D0 
1OZZZZ02F0D0 
1OZZZZ02F000 
10ZZZZa2FODO 
1OZZZZ02FDD0 
1O2ZZZ02F000 
1OZ2ZZ02F000 
1UZZZZ02FOOO 
1UZZZZO2F00O 
1UZZZZO2FD0O 
1UZZZZO2F00O 
1UZZZZ02F00O 
1UZZZZO2F0DO 
1UZZZZO2F00O 
1UZZZZ02FOOO 



|F»G±I'^jJLrHLO"S_123'i56)890 
^"GilUJLrMLO'S 1234567890 
iF°G±I'^J-lLrKLd"s_1234567e9C 
|F''G±IX-J-lLrHl-O~S_1234 56 7890 
|F''G±I\J-'LrKk) S_1234567890 
iF''G±I'^J-'LrH'-0~S„1234 567890 



"a«*rY'=ieeAX«»';«si3^A7-,-') ^t j 



Aafe^^EeEei il i i iOoi = 'tuH ■ ? ' ° 
AaJE«9?EeEeiiiiii66±"Y^lI*T"' 

AaJE«g9EeEeiiliii06+"T^1f-T" 
Aaffiae??EeEeiiiiii66+"f*/1[-¥''' 



AaFfGgIiJjLlMmOoSsl234567890 
AaFfGgIiJjLlMinOoSsl234567a90 
AaF£CgIiJjLlMniOoEsl2 34567e90 
AaFfGgIiJjLlMmOoSsl234567B90 
AaFfGgIiJ]LlMmODSsl234567a90 
AaFf Ggli J jLlHniOoSsl234 567890 



SWITCHES SET 
-FOR THE INDICATED 
POSITION 



DECAWM 
-OVERRIDES THIS 
SWITCH SETTING 



DEC 

'technical 



VT100 

LINE DRAWING 



DEC 
SUPPLEMENTAL 



Y- y 

TYPE ^^^'^ 'D 

FAMILY ^ 

ID 



FONT FILE ID 



NOTE 

The sequence for the font file printout is in descending order downline fonts, cartridge 
fonts, resident fonts. Also, if there are a tot of errors on the printout, there may not be 
enough space on the sheet to print out all resident font files. 



UA- 1489-84 



Figure 2-2 Summary Sheet Test Pattern 
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The summary sheet shows you the current switch settings (off or on) and 
explains their meaning. The sheet also lists the available fonts and any printer 
errors. 

NOTE: The LN03 monitors switch settings only at power-up. Turn the power 
off before changing any switch setting. 

The following paragraphs describe the function of each switch. Both switch 
packs have the on position labeled (Figure 2-3). Use a ball point pen or small 
screwdriver to change switch settings. 




ON 

• 
1 




• 
2 




• 
3 




• 
4 




• 
5 




• 
6 


C 


• 
1 




• 
2 




• 
3 


• 
4 




• 
5 




• 
6 



CONFIGURATION SWITCHPACKS 
(SHOWN WITH FACTORY SETTINGS) 



MA-1304-84F 



Figure 2-3 Configuration Switches 
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2.4.1 Switch Pack 1 (SP1) 

Switch pack 1 controls the printer's interface type, baud rate, and data format 
(7 or 8 bits). Switch pack 1 also enables or disables parity checking. 

Interface Type (SP1-1) 

This switch is set to match the data communication interface, either serial or 
parallel (future option). 

SP1 Function 

On Parallel interface 

Off Serial interface (factory setting) 

Baud Rate (SP1-2, SP1-3, and SP1-4) 

These switches select the transmit/receive speed the printer uses to communi- 
cate with the computer. 

SP1-2 SP1-3 SP1-4 Baud Rate 

Off 1200 

On 2400 

Off 3600 

On 4800 (factory setting) 

Off 7200 

On 9600 

Off 19200 

On 19200 

7 or 8 Data Bits (SP1 -5) 

This switch is set to match the character format used by the host computer, 
either 7 or 8 data bits. 

SP1-5 Function 

On 7 data bits 

Off 8 data bits (factory setting) 



Off 


Off 


Off 


Off 


Off 


On 


Off 


On 


On 


Off 


On 


Off 


On 


On 


On 


On 
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Parity Enable (SP1-6) 

This switch enables or disables parity. If enabled, the printer checks the parity 
bit selected by switch SP2-1 . 

SP1-6 Function 

On Parity enabled 

Off Parity disabled (factory setting) 

2.4.2 Switch Pack 2 (SP2) 

Switch pack 2 controls the type of parity bit checked, the printer's identification 
(ID) response, the autowrap feature, and XON/XOFF or restraint protocol. 

Parity Bit (SP2-1) 

If switch SP1-6 is on, switch SP2-1 selects the type of parity bit the printer 

checks for and sends. 

In 7-bit mode, the printer can 

• check for odd parity and send a space parity bit, or 

• check for even parity and send a mark parity bit. 

In 8-bit mode, the printer can only check and send even or odd parity. Switch 
SP1-5 selects 7-bit or 8-bit mode. 

SP2-1 Function 

7-Bit Mode 8-Bit Mode 

On Check odd, send space parity. Check and send odd parity. 

Off Check even, send mark parity. Check and send even parity. 

Device ID Select (SP2-2 and SP2-3) 

These switches set the printer identification (ID) response to LN03, LQP02, or 
LA100. These switches are usually set for an LN03 ID response, except when 
the printer is connected to a system that requires an LQP02 or an LA100 ID 
response. These switches do not affect the printer's response to control 
functions. 
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SP2-2 SP2-3 Device ID 

Off Off LN03 (factory setting) 

Off On LQP02 

On Off LAI 00 

On On LN03 (same as factory setting) 

Autowrap (SP2-4) 

This switcli selects the method of controlling a line of characters that exceed 
the right margin. If you select no wrap, the printer drops characters exceeding 
the right margin. If you select autowrap, the printer prints characters exceeding 
the right margin on the next line. 

The printer remains in this state, unless you send an autowrap mode 
(DECAWM) sequence to override the switch setting. A soft terminal reset 
(DECSTR) or a reset to initial state (RiS) sequence resets the printer to the 
state selected by the switch setting. Chapter 5 describes the DECAWM, 
DECSTR, and RIS sequences. 

SP2-4 Function 

On Autowrap (factory setting) 

Off No wrap 

XON/XOFF or Restraint Protocol (SP2-5) 

This switch selects XON/XOFF or restraint protocol for data transmission. 

SP2-S Function Description 

On Restraint Para. 2.5.4 

Off XON/XOFF (factory setting) Para. 2.5.2 

Restraint Polarity (SP2-6) 

This switch selects the polarity of the restraint signal when you use restraint 
protocol (SP2-5) for data transmission. 

SP2-6 Function 

On Inverted 

Off Normal (factory setting) 
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2.5 DATA SYNCHRONIZATION 

The data flow between the printer and host computer must be synchronized. 
To synchronize the data flow, the LN03 uses an input buffer and either 
XON/XOFF protocol or a restraint line. 

2.5.1 Input Buffer 

The printer has an input buffer that can hold up to 1 ,000 characters. This buffer 
allows the printer and host computer to communicate independent of printing 
speed. 

The printer temporarily stores all received characters (other than NUL and 
DEL) in the buffer before processing them. A SUB control character replaces 
any character received with an error (for example, a parity error). The printer 
reports these errors on the summary sheet (Figure 2-2) and prints a reverse 
question mark s in place of the character. 

2.5.2 XON/XOFF Protocol 

The XON/XOFF protocol lets the printer prevent the input buffer from overflow- 
ing. Otherwise, you might lose data if the printer stops (due to a paper-out 
condition, for example) or if the communication speed is greater than the print 
speed. 

To control the input buffer, the printer sends XON and XOFF control characters 
to the host computer. An XON character informs the host it can send data to 
the printer. An XOFF character informs the host to temporarily stop sending 
data, because the input buffer is full. The printer also sends an XOFF character 
when an error occurs (for example, an open cover or paper jam) or when the 
printer is off-line. 

After the printer Is powered up and ready to operate, it sends an XON charac- 
ter to the host. The printer loads data from the host Into the Input buffer, until 
the buffer holds 750 characters. Then the printer sends an XOFF character to 
the host. If the host does not stop sending data, the printer sends a second 
XOFF character when the buffer holds 875 characters. 

As the printer processes characters, the buffer empties. When the buffer holds 
less than 750 characters, the printer sends an XON character to the host. This 
method maintains the buffer within its capacity. 
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2.5.3 XON/XOFF Summary 

The printer sends an XON control character following an XOFF condition if all 
the following conditions become true. 

XON Conditions 

• The printer is ready. 

• All faults are cleared. 

• There are less than 750 characters in the input buffer. 

The printer sends an XOFF control character when any of the following condi- 
tions become true. 

XOFF Conditions 

• The printer is not ready. 

• A fault condition occurs. 

• There are 750 characters in the input buffer. 

• There are 875 characters in the input buffer. 

• The printer is ready to send a report. 

2.5.4 Restraint Line 

The printer can use a restraint line to tell the host computer to stop sending 
data. The printer must use a restraint line when the host or software does not 
recognize the XON/XOFF protocol. The restraint line is in addition to the nor- 
mal data lines. 

When the restraint line is asserted according to the restraint polarity (SP2-6), 
the host cannot send data. On some systems, the restraint line is called 
ready/busy. 
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3.1 RECEIVING 7-BIT AND 8-BIT DATA 

This chapter describes how the LN03 responds to received character codes. 
The printer processes received characters according to ANSI standard X3.4- 
1977 and ISO standard ISO DIS 2022-1984. 

Received characters include printable characters and control functions. Con- 
trol functions control how the printer processes, sends, and prints characters. 
Control functions include control characters, control strings, and escape and 
control sequences. Appendix C compares the control functions used in the 
LN03 and other Digital printers. 

The printer can process 7-bit and 8-bit data. The following paragraphs explain 
how 7-bit and 8-bit character codes are represented in character set tables. 
Paragraphs 3.3.1 and 3.3.2 explain how to convert from a 7-bit to an 8-bit or 
from an 8-bit to a 7-bit environment. 
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3.1.1 7-Bit Code Table 

A code table is a convenient way to represent 7-bit and 8-bit characters, 
because you can see groups of cliaracters and their relative codes clearly. 
Figure 3-1 is the 7-bit ASCII code table. There are 128 character code positions 
arranged in a matrix of 8 columns and 16 rows. 
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Figure 3-1 7-Blt ASCII Code Table 
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Figure 3-2 7-Bit Code 

Each row represents a possible value of the four least significant bits of a 7-bit 
code (Figure 3-2). Each column represents a possible value of the three most 
significant bits. 

Figure 3-1 shows shows each character with its binary, octal, decimal, and 
hexadecimal code. You can also represent any character by its position in the 
table. For example, the character H (column 4, row 8) can be represented as 
4/8. 

The printer processes received characters based on their ANSI character type, 
either printable or control. You can determine a character's type by its position 
in the standard character set. 



Columns 2 through 7 of Figure 3-1 contain printable ASCII characters, except 
for the space (SP) and delete (DEL) characters. SP (2/0) can be considered a 
printable character or a control character, because it occupies space in memo- 
ry and on paper. DEL (7/15) is always used as a control character. 

Columns and 1 of Figure 3-1 contain control characters. 



28 CHARACTER CODE PROCESSING 



3.1.2 8-Bit Code Table 

In general, the conventions for 7-bit character codes also apply to 8-bit charac- 
ter codes. Figure 3-3 shows the layout of an 8-bit code table. It has twice as 
many columns as the 7-bit table and contains 256 (versus 128) character code 
positions. 
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ST 














13 


CR 


GS 
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Figure 3-3 8-Bit ASCII Code Table 
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The 8-bit code table (Figure 3-3) has two sets of control characters, CO (control 
0) and CI (control 1). The table also has two sets of printable or graphic 
characters, GL (graphic left) and GR (graphic right). 

On the printer, the basic functions of the CO and C1 control codes are defined 
by ANSI. CO codes represent the ASCII control characters described earlier. 
The CO codes are 7-bit compatible. The C1 codes represent 8-bit control 
characters that let you perform more functions than possible with the CO 
codes.You can only use C1 codes directly in an 8-bit environment. 

As with the 7-bit table, each row represents a possible value of the four least 
significant bits of an 8-bit code (Figure 3-4). Each column represents a possible 
value of the four most significant bits. 

All codes on the left half of the 8-bit table (columns through 7) are 7-bit 
compatible. Their eighth bit is not set and can be ignored or assumed to be 0. 
You can use these codes in either a 7-bit or 8-bit environment. All codes on the 
right half of the table (columns 8 through 15) have their eighth bit set. You can 
use these codes only in an 8-bit compatible environment. 

The GL and GR sets of codes are reserved for printable characters. There are 
94 GL codes in positions 2/1 through 7/14. There are 94 GR codes in positions 
10/1 through 15/14. By ANSI standards, positions 10/0 and 15/15 are not used. 
You can use GL codes in 7-bit or 8-bit environments. You can use GR codes 
only in an 8-bit environment. 
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3.1.3 DEC Multinational Character Set 

Figure 3-5 shows the DEC multinational character set. This 8-bit character set 
is the default character set when you turn the printer on. 

The 7-bit compatible left half of the DEC multinational set is the ASCII graphic 
set. The CO codes are the ASCII control characters, and the GL codes are the 
ASCII graphic (printable) characters. 
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Figure 3-5 DEC Multinational Character Set (Left Half) 
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The 8-bit compatible right half of the DEC multinational set includes the C1 8-bit 
control characters in columns 8 and 9. The GR codes are the DEC supplemen- 
tal graphic set. The DEC supplemental graphic set includes accented letters 
and other symbols not included in the ASCII graphic set. 

The following paragraphs describe the various types of characters and how 
they control printer functions (such as setting margins and tabs). 
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Figure 3-5 DEC Multinational Character Set (Right Half) 
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3.2 PRINTABLE CHARACTERS 

The printer prints ASCII graphic characters as received. Characters from posi- 
tion 2/0 through position 7/14 in 7-bit character sets (and from position 10/0 
through position 15/15 in 8-bit character sets) are usually interpreted as printa- 
ble characters. 

The printer prints characters at the active position on the current page. The 
active position is defined by an active column (horizontal position) and an 
active line (vertical position). After printing a character, the printer increments 
the active column. After printing a line, the printer increments the active line. 

The size of these increments depends on the font you are using or any control 
functions you send before the printable characters. 

NOTE: Ttie actual ctiaracters printed depend on the printable character set 
used. Paragraph 4.3 explains how to select different character sets. Appendix 
B shows the character sets the printer can process. 

If the spacing is based on the current font, each printable or space character 
increases the active column by one space increment (determined by the font). If 
the active position is within the printable region, each printable character or 
space character prints and the active column increases as required. 

When the printer reaches the right margin, the autowrap feature determines 
what happens to printable characters. If you select the no wrap setting, charac- 
ters are lost. If you select the autowrap setting, the printer performs an auto- 
matic carriage return and line feed before printing the next character. You can 
set the autowrap feature with configuration switch SP2-4 (Paragraph 2.4.2) or 
tlie autowrap mode sequence (Paragraph 5.2.3). 
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3.3 CONTROL CHARACTERS 

Control characters do not print. They usually cause the printer to perform some 
action. For example, the HIS control character sets a horizontal tab. There are 
two groups of control characters. 

CO (columns and 1 in all character sets) 
C1 (columns 8 and 9 in 8-bit character sets) 

Table 3-1 lists the CO control characters that the LN03 recognizes. Table 3-2 
lists the C1 control characters that the printer recognizes. Both tables give 
column/row locations to help you find each character in the character sets. The 
printer ignores any control characters not listed in the tables. 

You can use an alternative method to send CO control characters from your 
input keyboard. To send a character from the keyboard, you hold down the Ctrl 
key and press a second key specified in Table 3-1 . 

NOTE: You do not convert printable characters. 

Columns 8 and 9 of the DEC multinational character set (Figure 3-5) contain 8- 
bit CI control characters. In 7-bit mode, these characters are coded as 2- 
character escape sequences of the form. 

ESC Fe 

1/11 "* 

where 

ESC is the escape character 

Fe is a final character from columns 4 and 5 from Figure 3-5. 

Table 3-3 lists equivalent 8-bit and 7-bit control characters. The following 
paragraphs explain each conversion process. 
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Table 3-1 CO Control Characters 



Name 



Null 



Mnemonic 
Column/Row 

NUL 

0/0 



Key 

Pressed 

With Ctrl Function 



Backspace BS 
0/8 

Horizontal HT 
0/9 



H 



Line feed LF 
10 



Vertical 
tab 



VT 

11 



Form feed FF 
0/12 

Cairiage CR 
return 0'13 



M 



NUL has no function (ignored by the 
printer) 

BS moves the dctive position back one 
character position on the active line 

HT advances the active tab position to 
the next horizontal tab stop on the line, 
or to the right margin if there are no 
more tab stops 

Initially, the printer sets a hoiizontal tab 
stop every eight characters Tab stops 
may be associated with column 
numbers not physical positions on the 
paper Changing the origin (Para 5 2 6) 
changes the physical position of tab 
stops 

LF advances the active line vertically by 
ono line if less than one veitical line 
bpdce remains on the page, LF sets the 
active line to the first active position on 
the next page If line feed/new line 
mode (LNM) is set LF also advances 
the active column to the left marqin 

VT moves the active line to the next 
vertical tab stop Initially the printer aets 
1 vertical tab stop for every line un the 
page 

FF advances the active line to the first 
printable position on the next page 

CR returns the active column to the left 
margin If carnage return /new line 
mode IS set, CR also advances the 
active line to the next line 
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Table 3-1 CO Control Characters (Cont) 



Name 



Key 
Mnemonic Pressed 
Column/Row WHh Ctrl Function 



Shift out SO N 

0/14 



SO locks charactor set G1 into GL 



Shift in Si O 

0/15 



SI locks character set GO into GL 



Device DC1 (XON) Q 

controM 1/1 

Device DC3 (XOFF) S 

controls 1/3 



DC1 tells the host that the printer is 
ready to receive data 

DC3 tells the host to pause before 
sending more data, until the printer 
sends 0C1 



Cancel CAN X 

1/8 



Substitute SUB 
1/10 



Escape ESC 

I'll 



Delete 



DEL 

7'15 



CAN immediately ends an escape or 
control sequence in progress. The 
printer interprets the characters 
following CAN as usual 

CAN also cancels a device control string 
(DCS) when received within the 
command string of that DCS 

SUB immediately ends an escape or 
control sequence in progress SUB 
replaces a character received with an 
error m the sequence SUB prints as a 
space character for sixel data 

ESC introduces an escape or control 
sequence When received in the middle 
of a sequence. ESC immediately ends 
the sequence and starts a new 
sequence ESC also immediately ends a 
device control string 

DEL IS ignored and does not cause any 
printer action 
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TaUe 3-2 Cl Control Characters 



Name 

Index 

Next line 



Mnemonic 
Column/Row Function 



IND 

8/4 



NEL 

8/5 



Horizontal 
tab set 


HTS 

88 


Vertical 
tab set 


VTS 

8/10 


Partial 
iine down 


PLD 

8/11 


Paitial 
line up 


PLU 

8/12 


Reverse 
index 


Rl 

8/13 


Single 
shift 2 


SS2 

8/14 


Single 
shift 3 


SS3 

8/15 


Device 
control 
string 


DCS 

9/0 


Control 

string 

introducer 


CSI 

9/11 


String 
terminator 


ST 

9/12 



IND moves the active position down to the same 
position on the next line If the new position is below 
the bottom margin, the active position moves to the 
top of the next page 

NEL moves the active position to the left margin on 
the neyt line If the new position is below the bottom 
margin the active position moves to the top of the 
next page 

HTS sets a horizontal tab at the active column 



VTS sets a vertical tab at the active line 



PLD moves the active position down one-half line 
The distance moved is specified as a parameter of 
the font inot by SVS SPI or DECVERP sequences) 

PLU moves the .jctive position up one half line The 
distance moved is specified as d parameter of the 
font inot by SVS SPI or DECVERP escape 
sequences in Chapter 5) 

Rl moves the active position up to the same position 
in the preceding line 

552 moves character set G2 into GL to print one 
character 

553 moves character set G3 into GL to print one 
character 

DCS introduces a device control string 



CSI introduces a &equencp of one or more bytes 
that defines a control function 



ST indicates the end of a device control string 
(DCS) 
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Table 3-3 Equivalent 7-Bit and 8-Bit Control Characters 



Name 


8-Bit 
Character 


7-Bit 
Sequence 


Index 


IND 

6/4 


ESC 

1/11 


D 

4/4 


New line 


NEL 

8/5 


ESC 

1/11 


E 
4/5 


Horizontal 
tab set 


HTS 

8/8 


ESC 

1/11 


H 

4/8 


Vertical 
tab set 


VTS 

8'10 


ESC 

1/11 


Z 
4/10 


Partial 
line down 


PLD 

8/11 


ESC 


K 

4/11 


Partial 
line up 


PLU 

8/12 


ESC 

I'll 


L 
4/12 


Reverse 

index 


Rl 

8/13 


ESC 

1/11 


M 

4/13 


Single 
shift 2 


SS2 

8/14 


ESC 

1/11 


N 

4/14 


Single 
shift 3 


SS3 

8/15 


ESC 

1/11 


O 

4/15 


Device 
control stnng 


DCS 

9/0 


ESC 

1/11 


P 
5/0 


Control string 
introducer 


CSI 

9/11 


ESC 

1/11 


I 
5/11 


String 
terminator 


ST 

9/12 


ESC 

I'll 


5/12 



NOTE You do not convert the printable characters in 
columns W through 15 of 8-brt character sets 
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3.3.1 7-Bit to 8-Bit Conversion 

You can convert tiie 7-bit escape sequences in Table 3-3 to 8-bit control 
characters as follows. 

1 . Remove the ESC character. 

2. Set the eighth bit and clear the seventh bit of the final character. 

3.3.2 8-Bit to 7-Bit Conversion 

You can convert the 8-bit control characters in Table 3-3 to 7-bit escape 
sequences as follows. 

1 . Insert an ESC character. 

2. Clear the eighth bit and set the seventh bit of the 8-bit control character. 

3.4 ESCAPE SEQUENCES, CONTROL SEQUENCES, 
AND DEVICE CONTROL STRINGS 

Escape sequences, control sequences, and device control strings provide 
more control functions than control characters. These multiple-character 
sequences let you control many printing functions. Here are some examples. 

Character sets 

Fonts (loading, assigning, and selecting) 

Character attributes (such as holding and underlining) 

Spacing (for monospace and proportional fonts) 

Active column and line 

Print area and page margins 

Autowrapping 

Tabs 

Line feeds and carriage returns 

Justification 

Vectors for line drawing 

Product identification 

Printer status 

Resetting or initializing the printer 

Each escape sequence, control sequence, and control string performs a spe- 
cific control function. Many control functions are automatically set to an initial 
value (Paragraph 5.14) when you power up or reset the printer. 
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3.4.1 Using Control Characters in Sequences 

You can use control characters— ESC, CAN, and SUB— to interrupt or recover 
from errors in escape sequences, control sequences, and device control 
strings. 

• You can send ESC (1/11) to cancel a sequence in progress and begin a 
new sequence. 

• You can send CAN (1/8) to indicate the present data is in error or to 
cancel a sequence in progress. The printer interprets the characters fol- 
lowing CAN as usual. 

• You can send SUB (1/10) to cancel a sequence in progress. The printer 
interprets the characters following SUB as usual. 

The printer does not lose data when errors occur in escape or control 
sequences and device control strings. The printer ignores unrecognized 
sequences and strings, unless they end a current escape sequence. 

NOTE: At the beginning of each document you print, set the printer to a 
l<nown state. You can use the reset to initial state (RIS) sequence. This 
sequence aiso clears the printer of any partial pages left in the buffer from a 
previous document. 

If your printer is connected to the printer port of a video terminal, you probably 
have to use soft terminal reset (DECSTR) sequence instead of RIS. Paragraph 
5. 13 describes both sequences. 

You should also send a form feed (FF) at the end of a document, so the last 
page of the document will eject from the printer 

3.4.2 Sequence Format 

This manual shows escape and control sequences in their 8-bit format. You 
can also use equivalent 7-bit sequences (Table 3-3). 

The 8-bit format uses the CO and CI control characters and ASCII characters 
from the DEC multinational character set (Figure 3-5). The sequences also 
show each character's column/row position in the character set, below the 
character. The column/row code eliminates confusion over similar looking 
characters such as (3/0) and (4/1 5). 
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Spaces appear between characters in a sequence for clarity; they are not part 
of the sequence. If a space is part of the sequence, the SP (2/0) character 
appears. 

3.4.3 Escape Sequences 

An escape sequence uses two or more bytes to define a specific control 
function. Escape sequences do not include variable parameters, but may 
include intermediate characters. Here is the format for an escape sequence. 

ESC I F 

1/11 2/0 to 2/15 3/0 to 7/14 



Escape Intermediate Final 

sequence characters character 

introducer (zero or more (one character) 

characters) 

The escape sequence introducer is the ESC control character. After receiving 
ESC, the printer stores (but does not print) the next received characters as part 
of the sequence. 

Zero or more intermediate characters can follow the ESC character. Intermedi- 
ate characters come from the 2/0 through 2/1 5 range. 

The final character indicates the end of the sequence. The final character 
comes from the 3/0 through 7/14 range. The intermediate and final characters 
together define a single control function. 

For example, the following escape sequence selects the French character set. 

ESC + R 

1/11 2/11 5/2 
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3.4.4 Control Sequences 

A control sequence uses two or more bytes to define a specific control func- 
tion. Control sequences usually include variable parameters. Here is the format 
for a control sequence. 

CSI P...P I...I F 

9/11 3/0 to 3/15 2/0 to 2/15 4/0 to 7/14 

Control Parameter Intermediate Final 

sequence (zero or more (zero or more (one character) 

introducer characters) characters) 

The control sequence introducer is the CI control character CSI (9/11). You 
can also use the equivalent 7-bit sequence, ESC (1/11) [ (5/11). After receiving 
CSI, the printer stores (but does not print) the next received characters as part 
of the sequence. 

Parameter characters are characters received after CSI, in the 3/0 to 3/15 
range. Parameter characters modify the action or interpretation of the 
sequence. You can use up to 16 parameters per sequence. You must use the ; 
(3/11) character to separate parameters. 

All parameters are unsigned, positive decimal integers, with the most signifi- 
cant digit sent first. Any parameter greater than 9999 (decimal) is set to 9999 
(decimal). If you do not specify a value, a value is assumed. A value or 
omitted parameter indicates a default value for the sequence; for most 
sequences, the default value is 1 . 

NOTE: All parameters must be positive decimal integers. Do not use a deci- 
mal point in a parameter — the printer will ignore the command. 

If the first character in a parameter string is the ? (3/15) character, it indicates 
that DEC private parameters follow. The printer interprets private parameters 
according to ANSI X3.64 and ISO 6429. 

The printer processes two types of parameters, numeric and selective. A 
numeric parameter indicates a numeric value such as a tab or margin location. 
In this manual, numeric parameters appear as actual values or as Pn, Pnl, 
Pn2, and so on. 
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Numeric Parameter Example 



Control 

sequence 

introducer 


First 

numeric 

parameter 


Delimiter 


Second 
numeric 
parameter 




Final 
character 


CSI 

9/11 


5 

3/5 


3/11 


7 

3/7 




3/0 


s 
7/3 



In this example, the left margin is set to column 5, and the right margin is set to 
column 70. The numeric parameters are 5 and 70. The ; (3/11) delimiter sepa- 
rates the two parameters. 

A selective parameter selects an action associated with the specific parameter 
value. In this manual, selective parameters appear as Ps, Psi , Ps2, and so on. 

Selective Parameter Example 



Control 

sequence 

introducer 


First 

selective 

parameter 


Delimiter 


Second 

selective 

parameter 


Final 
character 


CSI 

9/11 


1 
3/1 


3/11 


4 

3/4 


m 

6/13 



In this example, the first selective parameter selects bold printing, and the 
second selective parameter selects underlining. The ; (3/11) delimiter sepa- 
rates the two parameters. 

Intermediate characters are characters received after CSI, in the 2/0 to 2/15 
range. 



The final character comes from the 4/0 to 7/14 range. The final character 
indicates the end of the sequence. The intermediate and final characters 
together define a control function. If there are no intermediate characters, the 
final character defines the function. 
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Control Sequence Examples 

1 . The following sequence clears all horizontal tab stops. 



Control 

sequence 

introducer 

CSI 

9/11 



Numeric 
parameter 

3 

3/3 



Final 
character 

9 

6/7 



2. The following sequence turns off justification. 



Control 








sequence 


Numeric 


Intermediate 


Final 


introducer 


parameter 


character 


character 


CSI 





SP 


F 


9/11 


3/0 


2/0 


4/6 



3.4.5 Device Control Strings 

Device control strings (DCS), like control sequences, use two or more bytes to 
define specific control functions. However, a DCS also includes a command 
string. Here is the format for a device control string. 



Command string ST 



DCS 


P...P 


I...I 


F 


9/0 


3/0 


2/0 


4/0 




to 


to 


to 




3/15 


2/15 


7/15 




V 




J 


Device 




V 

Protocol 




control 




selector 




string 








introducer 









«******«**•* 



String 



9/12 



String 
terminator 



The device control string introducer is the C1 control character DCS (9/0). You 
can also use the equivalent 7-bit sequence, ESC (1/11) P (5/0). After receiving 
DCS, the printer stores (but does not print) the next received characters as part 
of the string function. 
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The protocol selector follows DCS and includes parameter characters, inter- 
mediate characters, and a final character. The format is the same as a control 
sequence (except for the CSI character). 

The command string follows the protocol selector and includes several 
records. Each record may be several characters in length. Records are sepa- 
rated by the ; (3/11) delimiter. 

The string terminator ST (9/12) indicates the end of a string. You can also use 
the equivalent 7-bit sequence, ESC (1/11) \ (5/12). 

3.5 SENDING AND RECEIVING 7-BIT AND 8-BIT DATA 

You can select how the printer processes and codes data by using configura- 
tion switch SP1-5 and the following escape sequences. SP1-5 selects a 7-bit or 
8-bit data format (Paragraph 2.4.1). The CI receive and CI transmit sequences 
enable or disable data transmission and reception in those formats. 

When you power up or reset the printer (Paragraph 5.13), it uses CI receive 
enabled and CI transmit disabled. 



Name 



Sequence 



Function 



CI receive 
enabled 



CI receive 
disabled 



ESC SP 7 The printer receives 8-bit data and 
1/11 2/0 3/7 CI control characters (as 7-bit ESC 
Fe sequences or single 8-bit bytes). 

ESC SP 6 The printer receives 7-bit data and 
1/11 2/0 3/6 CI control characters (as 7-bit ESC 
Fe sequences). 



CI transmit ESC SP F The printer sends 7-bit data and CI 

disabled 1/11 2/0 4/6 control characters (as 7-bit ESC Fe 

sequences). 

CI transmit ESC SP G The printer sends 8-bit data and 

enabled 1/11 2/0 4/7 CI control characters (as single 

8-bit bytes). 



The following paragraphs describe the different selections you can make using 
switch SRI -5 and the escape sequences. 
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3.5.1 Sending Characters 

You can select three different methods for sending characters. 



Selection 



Result 



You select 8-bit mode 
(by setting switch SP1-5 
to 8-bit) and enable its 
use (by using the C1 
transmit enabled sequence). 

You select 8-bit mode 
(by setting switch SP1-5 
to 8-bit), but restrict its 
use (by using the C1 
transmit disabled sequence). 

You select 7-bit mode 
(by setting switch SP1-5 
to 7-bit). 



The printer uses 8-bit 
coding to send all data. 



The printer uses 8-bit 
coding to send data and uses 
7-bit equivalent coding to 
send C1 control characters. 

The printer uses 7-bit 
coding to send all data 
(converting 8-bit data to a 
7-bit equivalent). 



3.5.2 Receiving Characters 

You can select three different methods for receiving characters. 



Selection 



Result 



You select 8-bit mode 
(by setting switch SP1-5 
to 8-bit) and enable its 
use (by using the C1 
receive enabled sequence). 

You select 8-bit mode 
(by setting switch SP1-5 
to 8-bit), but restrict its 
use (by using the 01 
receive disabled sequence). 

You select 7-bit mode 
(by setting switch SP1-5 
to 7-bit). 



The printer treats any 
received byte as an 8-bit 
byte. 



The printer does not change 
data, but truncates C1 
control characters (by 
setting the most significant 
bit to 0. 

The printer treats any 
received byte as an 8-bit 
byte with the most 
significant bit set to 0. 
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4.1 BEFORE YOU START 

The LN03 uses character sets and fonts to create the characters you see on a 
printed page. You can use the character sets and fonts that come stored in the 
printer, or you can add others. You use font files to add character sets and 
fonts to the printer. There are two ways to add font files. 

• Plug a font cartridge into the printer. 

• Down-line-load a font file from the host computer. 

This chapter explains how to select character sets and fonts. However, before 
you use these procedures, you should understand how the printer uses char- 
acter sets and fonts. The next section describes some important terms. 

46 
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Appendix F contains some helpful hints and examples using LN03 commands. 
The appendix also includes problem-solving information. 



4.2 CHARACTER SETS, FONTS, AND FONT FILES 

Character sets contain a set of codes that describe the general appearance of 
characters. For example, a character set might contain the code for an upper- 
case A or the number 1 . 

Fonts determine the size and style of printed characters. For example, a couri- 
er 10 point font describes a certain style (courier) and size (10 point) of printed 
character. 

Fonts and character sets are independent of each other. You need both a font 
and a character set to print characters. 

The LN03 stores the data for character sets and fonts in font files. Each font 
file contains the data for a unique combination of one font and one character 
set. You can assign a font to any character set available in the printer. 

The font files that come with the printer are stored in ROM. If you load other 
font files from the host, they are stored in RAM. Font files must be in a 
standard Digital format. 

4.2.1 Font Attributes 

Each font has seven attributes that define the visual representation of charac- 
ters, independent of any character set. 





Font Attributes 


Example 


1. 


Type family 


Courier, elite 


2. 


Spacing 


Proportional or fixed (monospac 


3. 


Type size 


10 point (1 point = 1/72 inch) 


4. 


Scale factor 


1:1 (This describes a vertical to 
horizontal proportion.) 


5. 


Typestyle 


Normal, italic 


6. 


Character weight 


Normal, bold 



Character proportion Normal, expanded, condensed 
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For example, one of the standard fonts used in the printer is courier 10 pitch, 
monospaced, 10 point, with 1:1 scaling, and normal typestyle, character 
weight, and character proportion. 

You can assign this font to any available character set, such as the ASCII or 
DEC supplemental sets. 

A type family (the first font attribute) identifies a group of fonts related in 
design, but differing in the six other attributes. For example, the two standard 
type families used in the printer are courier and elite. 

4.2.2 Font File Attributes 

Each font file has 12 attributes, including the 7 attributes for a single font and 
the character images for a single character set. 

Font File Attributes 



Font Attributes 

Type family 

Spacing 

Type size 

Scale factor 

Typestyle 

Character weight 

Character proportion 



Other Attributes 

Character set 
Rotation 

Character subset 
File encoding 
Resolution 



Each font file has a unique 31 -character identification. This font file ID 
describes the character set as well as the the font attributes. Appendix D 
describes the standard font file IDs in the printer. 

Figure 4-1 shows the character sets and fonts stored in ROM when you receive 
the printer. The DEC built-in-1 and pi font files are duplicates of the courier and 
elite font files. The figure does not include optional font files stored in car- 
tridges or down-line-loaded from the host computer. 

You can combine any available character set and font for printing. For exam- 
ple, you could use the ASCII character set with the courier 10 point, 10 pitch 
font. 
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The printer compares your selections with the character sets and fonts it has 
available, looking for an exact match (type family, character set, type size, 
proportions). If it does not find an exact match, the printer compares for the 
nearest match of attributes (spacing, type size, proportion, weight, style). 

Using the font file data stored in the printer, you can select the characters to 
print from in two steps. 

1 . Select a character set (Paragraph 4.3). 

2. Select a type family or font (Paragraph 4.4). 

4.3 SELECTING GRAPHIC CHARACTER SETS 

There are four graphic character sets stored in the LN03. 

ASCII 

DEC supplemental 
DEC technical 
VT1 00 line drawing 

You select a character set for printing as follows (Figure 4-2). 

1 . Designate the set as GO, G1 , G2, or G3. 

2. Map the designated set into the graphic left (GL) or graphic right (GR) 
table in memory. You can then use the set for printing. 

The graphic left (GL) table is used when the character code format is 7-bit, or 
when the the character code format is 8-bit and the graphic characters are in 
the 2/1 through 7/14 range. The graphic right (GR) table is used when the 
character code format is 8-bit and the graphic characters are in the 10/0 
through 15/15 range. 

You do not have to select a character set every time you use the printer. You 
can use the default character sets. When you power up or reset the printer, the 
ASCII set is designated as GO and G1, and the DEC supplemental set is 
designated as G2 and G3. In other words, the default character set is the DEC 
multinational set (ASCII and DEC supplemental sets). 
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MAPPING 
(LOCKING SHIFT 
AND SINGLE SHIFT) 



DESIGNATING 



G1 



G2 



94-CHAR 
GRAPHIC 
REPERTORY 




G3 




Figure 4-2 Selecting Character Sets 



You can only designate a character set you have stored in the printer. You can 
designate any of the standard 16 character sets (Appendix B) by using the 
basic escape sequence in Table 4-1 . The intermediate character selects GO, 
G1 , G2, or G3. The final character selects the character set. For example, to 
designate the U.K. set as GO, you would use the following sequence. 



ESC 

1/11 



( 

2/8 



A 

4/2 



You can lock (map) the GO, G1 , G2, or G3 character set into GL or GR memory 
by using the locking-shift (LS) control functions in Table 4-2. Figures 4-3 and 4- 
4 show this process for 7-bit and 8-bit character sets. The character set 
remains available for printing until you lock another set into GL or GR. 

You can print a single character from the G2 or G3 character set by using the 
single-shift (SS) control functions in Table 4-2. The SS functions temporarily 
store the G2 or G3 set in GL. After printing the single character, the printer 
returns to the previous set locked in GL. 
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llriil^ 4-1 DesQnating Character Sets 

Final 





ESC 

1/11 


Intermedia 






imenneaiMB 


Selects 


For ^t-^utr&cter Sete 


t 

2/8 




GO (defautt 
for QL) 


> 
2/9 




G1 



2/tO 

+ 
2/11 



Q2 (defautt 
foF GR) 



For as-C/raracfw Sefs 
G1 



2/13 



2/14 

/ 

2/15 



G2 



G3 



Pinal 


Selects 


A 

4/1 


United Kingdom 


B 
4/2 


ASCII (defauH for G1 
and G0> 


4 
3/4 


DEC Duich 


5 

3/5 


DEC Finnish 


R 

5/2 


French 


9 

3/9 


DEC French Canadia 


K 

4/11 


German 


Y 

5/9 


Italian 


J 

4/10 


JIS roman 


6 

3/6 


DEC Norwegian 'Dam 


Z 
5/10 


Spanish 


7 
3/7 


DEC Swedish 


S 


DEC Swiss 



3/13 
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i 

Table 4-1 DeMgnatiiig Character Sets (Cont) 


ESC 


tiiieri iieuiaiie 


Rmri 




1/11 






Intermediate 


Selects 


Fimi 


oGICClS 






# 
6/0 


ISO Norwegian'Danish 






< 


DEC supplemental 



3/12 (default setting for 
G2 dnd G3) 



> 
3' 14 



3/0 



DEC technical 



VT100 line drawing 



NOTE The VT100 line drawing character set is not designed for use vnth 
other character sets You can use the line drawng set to draw grids, graphs 
and similar forms 

TaUe 4-2 Lockmg-Shift and Single-Slnfl Control Functions 



Name 



Mnemonic Code 



Locking shift GO LSO 

Locking shift G1 LSI 



Locking shift G1. LS1R 
right 

Locking shift G2 LS2 



Locking shift Q2, LS2R 
right 

Locking shift G3 LS3 



Si 

0/15 




80 

0/14 




ESC 

1/11 


7/14 


ESC 

1/11 


n 

6/14 


ESC 

1/11 


} 
7/13 


ESC 

1/11 


o 
6/15 



Function 

invoke GO into GL 

Invoke G1 intoGL 
Invoke G1 intoGR 
Invoke G2 into GL 
Invoke G2 into GR 
Invoke G3 into GL 
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Table 4-2 Locking-Shift and Single-Shift Control Functions (Cont) 



Nsnie 


Mnemonic 


Code 




Function 


Locking shift G3 
right 


LS3R 


ESC 

1/11 


7/12 


Invoke G3 into GR 


Single shift 2 


SS2 


ESC 

1/11 


N 

4/14 


invoke G2 into GL 
for one character 


Single shift 3 


SS3 


ESC 

1/11 




4/15 


Invoke G3 into GL 
for one character 



NOTE Vou can also iend an SI control character from the keyboard, by 
holding donn Ctrl and prsbsirig O You can send an SO control character 
by holding down Ctrl and pressing N 



FrT; 




GO 



Gl 



G2 



G3 




rij SI OR 
^2J SO OF 
(V) SS2 
0: 



SS3 



7-BITS 



MA-1486A-84 



Figure 4-3 Invoking Character Sets (7-Bit Mode) 
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© 
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SS3 0R LS3 



LS2R 
LS3R 



MA'1486B-84 



Figure 4-4 Invoking Character Sets (8-Bit Mode) 



4.4 LOADING, ASSIGNING, AND SELECTING FONT FILES 

The LN03 has 32 font files stored in ROIVI. Each font file includes data for one 
of the four standard character sets: ASCII, DEC supplemental, DEC technical, 
or VT1 00 line drawing. You can down-line-load up to 31 other font files from the 
host connputer, if enough RAM menfiory (including cartridges) is available. 

Each font file also includes the data for one font, which is part of a type family. 
You can identify font files by a type family ID, a font ID, and a font file ID. 

The type family ID has seven characters. Here are the type family IDs for the 
four standard type families used with ROM-resident font files. 
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Type Family 


Identification 


Courier 


RCOURIR 


Elite 


RELITEO 


DEC buiitin 


DBULTN1 


Pi font 


DOOOOOO 



The font ID lias 16 characters (no lowercase letters) and describes the seven 
basic font attributes (including type family) of the ROM fonts. 

The font file ID has 31 characters. It describes the character set and the font 
attributes. Appendix D lists all standard type family, font, and font file IDs for 
the ROM font files. 

To make a font file available for printing, you must assign a select graphic 
rendition (SGR) number to the file (Paragraph 4.4.2). You assign an SGR 
number to the type family ID or font ID. Then you can select the SGR number 
for printing. When you power up or reset the printer, it selects SGR number 10 
for printing (Paragraph 5.14). 

4.4.1 Loading Font Files (DECLFF) 

Before loading font files in the printer, you should print a status sheet (Figure 2- 
2). The status sheet shows you what fonts are available. If necessary, you 
should delete unneeded font files in the printer, to make space for the new 
files. 

Font files are loaded in memory with a specific orientation— portrait or land- 
scape. All 10-, 10.3-, and 12-pitch fonts have portrait orientation, and all 13.6- 
pitch fonts have landscape orientation. The printer can change (rotate) the 
orientation, if enough memory is available. 

NOTE: If you need to rotate the orientation of a font, you can reduce the 
memory needed by having the same character set in both GL and GR. 
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After you load font files In memory, they remain available for printing until one 
of the following events occurs. 

• You load new fonts with a Ps3 parameter value of 0, to delete all down- 
line-loaded fonts. (See the following escape sequence description.) 

• You load the same font file again. 

• You shut off system power. The default built-in fonts are available at 
power-up (Paragraph 5.14). 

• You remove the RAM cartridge that contains the font. 

The format for the load font file (DECLFF) sequence is as follows. 

Font Comment 

DCS Ps1 ; Ps2 ; Ps3 y Record ; Record ST 

9/0 *** 3/11 *** 3/11 *** 7/9 """ 3/11 ******* 9/12 

Psi Parameter 

Psi is the font file indicator that specifies the font file format used in the 
command string. Psi must be 0, which indicates the file is in the Digital font file 
format. OthenA/ise, the printer ignores the load font set. 

NOTE: You can only use font files that are in ttie Digital font file format. You 
cannot use LN01 font files with the LN03. 

Ps2 Parameter 

Ps2 specifies whether or not to print a summary sheet (Figure 2-2). 

Ps2 Function 

Print summary sheet, (default) 

1 Do not print summary sheet. 

If you use a numeric value other than or 1 , the printer assumes a 1 value. 
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Ps3 Parameter 

Ps lets you select which font files to delete before the printer loads new font 
files. 

Ps3 Function 

Delete all font files. 

1 Delete selected font files that have the same font file ID as a font 
file being loaded. 

If there are several font files with the same font file ID, the last font file loaded 
replaces the previously loaded font file. If a font file loaded from the host has 
the same font file ID as a ROM-resident font file or cartridge font file, the host- 
loaded font file overrides but does not delete the other font file. 

You can load font files in the middle of a page. Be careful, however, when you 
delete a font file in the middle of a page. An error will occur if one or more 
characters already imaged on the page need the deleted font file. The printer 
will eject the page in order to print at the same position on the new page. 

Final Character 

The final y (7/9) character identifies the DECLFF control function. The data 
between the y and the string terminator represents the font command string. 
This data comes from the 2/0 through 7/14 range. 

NOTE: You can print a summary sheet and delete all font files previously 
loaded from the host, by sending the following sequence. 

DCS ; ; y ST 

9/0 3/0 3/11 3/0 3/11 3/0 7/9 9/12 

Font Record 

The font record contains data on one or more font files. Usually, each font file 
contains the character images for a particular character set in a particular font. 
The string introducer DCS Ps1 ; Ps2 ; Ps3 y indicates the beginning of the font 
record. The string terminator ST indicates the end of the font record. 

The font record is in Digital font file format. This record contains binary data 
that has been converted to a sixel format, as described in Paragraph 6.3. 
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If the printer receives an escape or control sequence in the middle of a font 
record, the printer loads those fonts already received and makes them availa- 
ble for assignment and selection. Incomplete or partial fonts are ignored. 

Comment record 

The comment record is a list of user text, separated from the font record by a ; 
(3/11). The comment record is an optional parameter that is ignored by the 
printer. 

4.4.2 Assign Type Family or Font (DECATFF) 

To select fonts for printing, you must assign a select graphic rendition (SGR) 
number to the the type family ID (7 characters) or font ID (1 6 characters). Each 
font file contains an ID string as part of its font record. 

The assign font number sequence assigns a type family ID or a font ID to the 
indicated SGR number. You can then use the select font escape sequence 
(Paragraph 4.4.3) to select the font for printing. 

The format for the assign font number sequence is as follow/s. 

DCS Psi ; Ps2 } ID String ST 

9/0 *** 3/11 *** 7/13 ********* 9/12 

Psi Parameter 

Psi selects w/hich font assignment to perform. 

Psi Function 

Same as 1. (default) 

1 Assign font ID to SGR number. 

2 Assign type family ID to SGR number. 



SGR 


Assignment 


ID 


10 


Type family 


DBULTN1 


11 


Type family 


RCOURIR 


12 


Type family 


RELITEO 


13 


Font 


RCOURIRJ02SK00GG 


14 


Font 


RELITE0L02SK00GG 


15 


Font 


RCOURIR101VK00GG 


16 


Font 


RCOURIR202SK00GG 


17 


Type family 


DBULTN1 


18 


Type family 


DBULTN1 


19 


Type family 


DBULTN1 



60 SELECTING CHARACTER SETS AND FONTS 

Ps2 Parameter 

Ps2 selects the SGR number to assign to the type family ID or font ID. The 
following table indicates the SGR number assignment at power-up. 



Font or Type Family 

DEC built-in-1 family 
Courier family 
Elite family 

Courier 1 point, 1 pitch 
Elite 10 point, 12 pitch 
Courier 6.7 point, 13.6 pitch 
Courier 10 point, 10.3 pitch 
DEC built-in-1 family 
DEC built-in-1 family 
DEC built-in-1 family 

NOTE: All font cartridges are assigned an SGR of 17, 18, or 19. Ttiey can 
override automatic assignments of ROM-resident fonts. If two cartridges have 
the same SGR, then you must assign a new SGR to one of them. 

Type Family ID or Font ID String 

The type family ID or font ID identifies which font file to assign to the SGR 
number (Ps2). You cannot use lowercase letters for a type family ID or font ID. 

You can assign up to 10 fonts at one time. Font assignments can occur 
anywhere in the data stream. You can send an unlimited number of assign font 
number sequences to the printer. 

The printer will accept an ID for a font file not currently stored. However, if you 
try to print a character from the missing font file, the printer prints a reverse 
question mark ^ instead. If you assign an ID to an SGR number that already 
has an ID assigned, the new assignment replaces the old one. 

4.4.3 Selecting Fonts (SGR) 

This sequence selects a font for printing. The format for the select font 
sequence is as follows. 

CSI Ps m 

9/11 *" 6/13 
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NOTE: You can also use the SGR sequence to select several character attrib- 
utes (Paragraphs 5. 10). You can combine several SGR sequences by separat- 
ing Ps values with semicolons. 

Ps Parameter 

Ps values in the range of 10 through 19 select the font or type family used for 
printing. (See Paragraph 4.4.2 for the initial SGR number assignments.) If you 
want to print more than 1 fonts or type families on a page, you must reassign 
other IDs to these SGR numbers. 

If you select a type family, you have two choices for the other six font attributes 
(type size, spacing, and so on). You can use the default values for those 
attributes, or you can change one or more attributes by using control 
sequences. If you select a specific font, all seven font attributes are already 
defined. So, selecting a type family gives you more options. 

NOTE: Some type families have both proportionally spaced and monospaced 
fonts. If you select a type family for proportional spacing, you must set the 
proportional spacing mode (Paragraph 5.2.5). The default is monospacing. 

You can use the select font sequence anywhere in the data stream. The 
selected font remains in effect until the printer receives another select font 
sequence or a reset to initial state (RIS) sequence (Paragraph 5.14). After a 
power-up or RIS sequence, the printer uses SGR number 10. 

If you send an assign type family or font (DECATFF) sequence for the current 
SGR number, the sequence takes effect immediately. You do not have to 
reselect the current SGR number. 

You can select an SGR number that does not have a type family ID or a font ID 
assigned. However, when you try to print a character from that font, the 
reverse question mark ^ error character will print. 

4.5 DELETING TYPE FAMILY OR FONT FILES (DECDTFF) 

This sequence lets you delete down-line-loaded fonts identified by a type family 
ID or font file ID. This sequence allows the host computer to control font 
memory storage. The format for the sequence is as follows. 

DCS Ps ~ ID String ST 

9/0 *** 7/14 ********* 9/12 
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Ps Parameter 

Ps identifies the ID string as a type family ID or font file ID. The printer ignores 
this sequence if you use any values other than or 1 . 

Ps Function 

The ID string is a type family ID. 

1 The ID string is a font file ID. 

The ID string identifies the type family or font to delete. The type family ID is 7 
characters long, and the font file ID is 31 characters. 

4.6 FONT STATUS 

Font status sequences help the host computer to control and manage font 
memory. The host sends a request font status sequence, and the printer 
replies with a font status report. The report informs the host which fonts are 
currently available in the printer. 

4.6.1 Request Font Status (DECRFS) 

The host sends this sequence to request a status report of the fonts available 
for printing, the memory bytes available for loading new fonts, or both. The 
format for the sequence is as follows. 



CSI 


Ps 


; Ps 


(t 


{ 


9/11 


*** 


3/11 *** 


2/2 


7/11 



Ps Parameter 

This parameter selects the type of font status requested. You can use several 
Ps values in the sequence. 

Ps Function 

Send both reports (same as 1 and 2). (default) 

1 Send status of ROM fonts, down-line-loaded fonts, and cartridge 
fonts. 

2 Send status of memory bytes available for down-line-loaded 
fonts. 

NOTE: If you use more than one Ps value in the DECFSR sequence, separate 
the values with a semicolon. If you use only one Ps value, omit the semicolon. 
The printer would treat the semicolon as a parameter. 
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4.6.2 Font Status Report (DECFSR) 

The printer uses this sequence to report the font status requested. There is a 
separate report for the two types of status requests. The following sequences 
show the formats for both responses. 

Response to a DECRFS request with a Ps parameter of 1 

DCS 1 " { ID String ST 

9/0 3/1 2/2 7/11 ********* 9/12 

The ID string includes (in order) the type family name, the type family ID in 
parentheses, a colon (:), then a new line{s) with each font name. Each new type 
family starts on a new line after a semicolon. A blank line indicates the end of 
the previous family. 

Example 

type family name (type family ID): 

font file ID, 

font file ID; 

type family name (type family ID): 

font file ID; 

Response to a DECRFS request with a Ps parameter of 2 

DCS 2 " { nnn ST 

9/0 3/2 2/2 7/11 *" 9/12 

nnn is a decimal number that indicates the number of bytes available in memo- 
ry for down-line-loaded font files. 

4.7 SELECTING FONT SIZES 

The following two sequences let you select the height (point size) and width of 
fonts when you select a type family ID for printing. If you also want to change 
the pitch (characters per inch), use the spacing pitch increment (SPI) sequence 
(Paragraph 5.4.1 ) or the select horizontal spacing (SHS) sequence (Paragraph 
5.4.4). 

NOTE: To use the graphic size selection (GSS) sequence to scale characters, 
you must have a font file in the printer that allows scaling. 
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4.7.1 Graphic Size Selection (GSS) 

This sequence sets the height and width of ail characters in the font selected 
after the sequence. The GSS sequence remains in effect until the printer 
receives another GSS sequence or a graphic size modification (GSM) 
sequence (Paragraph 4.7.2). The format for the sequence is as follows. 

CSI Pn SP C 

9/11 *** 2/0 4/3 

Pn Parameter 

Pn is a decimal value that specifies the height of the font in units determined by 
the select size unit (SSU) sequence (Paragraph 5.3). The width of the font is 
implicitly defined by the height. For example, the width for a 10 point font is 10 
pitch. 

initial value: Pn = 100. 

4.7.2 Graphic Size Modification (GSM) 

This sequence lets you modify the height and width set by the graphic size 
selection (GSS) sequence for all designated fonts (Paragraph 4.7.1). The GSM 
sequence remains in effect until the the printer receives another GSIVi or GSS 
sequence. The format for the sequence is as follows. 



CSI Pnl ; Pn2 SP 


B 


9/11 *** 3/11 *" 2/0 


4/2 


Pn Parameters 





Default value: depends on the the paper size switch (Figure 1-1). 
Paper Size Switch Default 

8-1/2x11 Pn1 =100, Pn2 = 100 

A4 Pnl =100, Pn2 = 83 

Pnl is a decimal value that specifies the height as a percentage of the height 
set by the GSS sequence. 

Pn2 is a decimal value that specifies the width as a percentage of the width set 
by the GSS sequence. 

NOTE: You can use GSM to select a different-size font from tfie fonts availa- 
bie in a type family. See Appendix F for an example of how to use GSI\4. 
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5.1 Printing Features You Can Ciiange 66 

5.2 Set/Reset Mode 66 

5.2.1 Line Feed/New Line Mode (LHM) 68 

5.2.2 Carriage Return/New Line Mode (DECCRNLM) 69 

5.2.3 Autowrap Mode (DECAWM) 70 

5.2.4 Pitch Select Mode (DECPSM) 71 

5.2.5 Proportional Spacing (DECPSP) 72 

5.2.6 Origin Placement Mode (DECOPM) 73 

5.2.7 Position Unit Mode (RUM) 74 

5.3 Select Size Unit (SSU) 76 

5.4 Spacing 77 

5.4.1 Spacing Pitch Increment (SPI) 77 

5.4.2 Select Vertical (Line) Spacing (SVS) 79 

5.4.3 Set Vertical Pitch (DECVERP) 80 

5.4.4 Select Horizontal (Character) Spacing (SHS) 81 

5.4.5 Set Horizontal Pitch (DECSHORP) 82 

5.5 Page Print Area and Margins 83 

5.5.1 Page Format Select (PFS) 87 

5.5.2 Set Lines per Physical Page (DECSLPP) 97 

5.5.3 Set Top and Bottom Margins (DECSTBM) 98 

5.5.4 Set Left and Right Margins (DECSLRM) 100 

5.6 Active Column and Active Line 102 

5.6.1 Horizontal Position Absolute (HPA) 102 

5.6.2 Horizontal Position Relative (HPR) 103 

5.6.3 Horizontal Position Backward (HPB) 104 

5.6.4 Vertical Position Absolute (VPA) 104 

5.6.5 Vertical Position Relative (VPR) 105 

5.6.6 Vertical Position Backward (VPB) 106 

5.6.7 Cursor Up (CUU) 106 

5.6.8 Partial Line Up (PLU) - Superscripting 107 

5.6.9 Partial Line Down (PLD) - Subscripting 107 



65 



66 PRINTING COMMANDS 



5.7 Tab Stops 108 

5.7.1 Set Horizontal Tabulation Stops (DECSHTS) 108 

5.7.2 Setting Vertical Tabulation Stops (DECSVTS) 109 

5.7.3 Tabulation Clear (TBC) 110 

5.8 Product Identification (DA) 110 

5.9 Printer Status 111 

5.9.1 Device Status Request (DSR) 1 1 1 

5.9.2 Device Status Report 112 

5.10 Selecting Character Attributes 115 

5.10.1 Underlining 116 

5.10.2 Bold Printing 116 

5.10.3 Italic Printing 117 

5.10.4 Justification (JFY) 118 

5.11 Justification (JFY) 118 

5.12 Drawing Vectors (DECVEC) 120 

5.13 Reset 121 

5.14 Initial Values and States 121 

5.1 PRINTING FEATURES YOU CAN CHANGE 

Tiiis chapter describes the ANSI and ISO standard control functions you can 
use to control how the LN03 processes data. You can select from several 
standard page formats, change line and character spacing, change margins, 
add and delete tabs, and perform many other functions to create your printed 
page. 

Appendix F contains some helpful hints and examples using LN03 commands. 
The appendix also includes some problem-solving information. 

NOTE: When you power up the printer or send a reset sequence, the printer 
sets several control functions to an initial state. Paragraph 5. 14 lists these 
initial states. The individual description of each control function also identifies 
the initial state of that function (if any). Paragraph 5. 13 describes the two reset 
sequences. 

5.2 SET/RESET MODE 

Printer modes control some basic printing features, such as wrapping text at 
the end of a printed line. These features have only two settings— set or reset. 
For example, you can set autowrap mode (wrap text at the right margin of a 
page) or reset autowrap mode (lose text that exceeds the right margin). 
Paragraphs 5.2.1 through 5.2.7 describe each printer mode and explain their 
functions. 
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You can use one sequence to turn several printer modes on or turn several 
printer modes off. The set and reset mode sequences use Ps parameter values 
to select different printer modes. 

There are two types of parameters for these sequences, ANSI and DEC pri- 
vate. When you use more than one parameter in a sequence, make sure all 
parameters are of the same type, all ANSI or all DEC private. A DEC private 
parameter string has a question mark ? (3/15) as the first character. 

NOTE: The number 3/15 tells you that the ? character appears in column 3, 
row 15 of an ASCII character set table. See Paragraph 3. 1. 1 for more 
information. 

The formats for the set and reset mode sequences are as follows. 
Set Mode 

OS! Ps h 

9/11 *** 6/8 

Reset Mode 

OS! Ps I 

9/11 "* 6/12 

Ps Parameter 

Ps selects the printer mode to set or reset. Each mode is described in the 
paragraph listed. 

Ps Printer Mode Paragraph 

ANSI 

1 1 Position unit mode (RUM) 5.2.7 

20 Line feed/new line mode (LNM) 5.2.1 

DEC Private 

?7 Autowrap mode (DECAWM) 5.2.3 

?27 Proportional spacing mode (DECPSP) 5.2.5 

?29 Pitch select mode (DECPSM) 5.2.4 

?40 Carriage return/new line mode (DECCRNLM) 5.2.2 

?52 Origin placement mode (DECOPM) 5.2.6 
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5.2.1 Line Feed/New Line IVIode (LNIVI) 

This mode defines the printer's response to the line feed (LF) control character. 

When line feed/new line mode is reset (off) and the printer receives the LF 
character, the printer advances the paper one line. The active column does not 
move to the left margin. 

When line feed/new line mode is set (on) and the printer receives the LF 
character, the printer advances the paper one line and returns the active 
column to the left margin. 

The formats for the LNM sequence are as follows. 

Initial state: LNM reset. 

LNiVI Reset Mode 

CSI 2 I 

9/11 3/2 3/0 6/12 

Turns line feed/new line mode off. An LF character advances the active line 
only. 

LNM Set Mode 

CSI 2 h 

9/11 3/2 3/0 6/8 

Turns line feed/new line mode on. An LF character advances the active line and 
returns the active column to the left margin. 
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5.2.2 Carriage Return/New Line (Mode (DECCRNLM) 

This mode defines the printer's response to the carriage return (CR) control 
character. 

When carriage return/new line mode is reset (off) and the printer receives a CR 
character, the printer returns the active column to the left margin without 
advancing the active line. 

When carriage return/new line mode is set (on) and the printer receives the CR 
character, the printer returns the active column to the left margin and advances 
the paper one line. 

The formats for the DECCRNLM sequence are as follows. 

Initial state: DECCRNLM reset. 

DECCRNLIM Reset Mode 

OS! ? 4 i 

9/11 3/15 3/4 3/0 6/12 

Turns carriage return/new line mode off. A CR character returns the active 
column to the left margin, without advancing to a new line. 

DECCRNLM Set Mode 

CSI ? 4 h 

9/11 3/15 3/4 3/0 6/8 

Turns carriage return/new line mode on. A CR character returns the active 
column to the left margin and advances the paper one line. 
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5.2.3 Autowrap Mode (DECAWM) 

This mode determines what happens when text exceeds the right margin. 

When the autowrap mode is set (on) and text exceeds the right margin, the 
active position moves to the left margin on the next line. 

When the autowrap mode is reset (off) and text exceeds the right margin, the 
text is lost. The formats for the DECAWM sequence are as follows. 

NOTE: This sequence overrides the autowrap mode switch SP2-4 (Paraaraoh 
2.4.2). ^ ^ 

Initial state: depends on the SP2-4 switch setting. 
DECAWM Set Mode 

CSI ? 7 h 

9/11 3/15 3/7 6/8 

Turns autowrap mode on. Text exceeding the right margin wraps to the left 
margin on the next line. 

DECAWM Reset Mode 

CSI ? 7 I 

9/11 3/15 3/7 6/12 

Turns autowrap mode off. Text exceeding the right margin is lost. 
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5.2.4 Pitch Select Mode (DECPSM) 

This mode controls the set horizontal pitch (DECSHORP) sequence Paragraph 
5.4.5). 

When pitch select mode is reset (off), the printer uses the horizontal pitch 
selected by the DECSHORP sequence. 

When pitch select mode is set (on), the printer uses the default horizontal pitch 
of the current font. 

The formats for the DECPSM sequence are as follows. 

Initial state: DECPSM reset. 

DECPSM Reset Mode 

CSI ? 2 9 I 

9/11 3/15 3/2 3/9 6/12 

Turns pitch select mode off. DECSHORP selects the horizontal pitch. 
DECPSM Set Mode 

CSI ? 2 9 h 

9/11 3/15 3/2 3/9 6/8 

Turns pitch select mode on. The current font determines the horizontal pitch. 



72 PRINTING COMMANDS 

5.2.5 Proportional Spacing (DECPSP) 

This mode is for use with proportional fonts. DECPSP lets you select propor- 
tional spacing or monospacing of characters. 

When proportional spacing mode is set, the printer uses proportional spacing 
based on the current font. When proportional spacing mode is reset, the printer 
returns to the monospacing it was using before proportional printing. 

The formats for the DECPSP sequence are as follows. 

Initial state: DECPSP reset. 

Reset Mode 

CSI ? 2 7 I 

9/11 3/15 3/2 3/7 6/12 

Turns proportional spacing mode off. The printer returns to monospaced 
printing. 

Set Mode 

CSI ? 2 7 h 

9/11 3/15 3/2 3/7 6/8 

Turns proportional spacing mode on. 

NOTE: To use proportional spacing, you must first select a proportional font. 
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5.2.6 Origin Placement Mode (DECOPM) 

This mode selects tlie starting point for printing on the page. You can select 
either the corner of the printable area or the corner of the physical page (Figure 
5-4). DECOPM is a convenient method of converting any existing software that 
addresses the edge of the paper. 

When origin placement mode is reset (off), the origin is set 0.25 inches in from 
the upper-left corner of the physical page. When origin placement mode is set 
(on), the origin is set to the upper-left corner of the physical page. 

The formats for the DECOPM sequence are as follows. 

Initial state: DECOPM reset. 

DECOPM Reset Mode 

CSI ? 5 2 I 

9/11 3/15 3/5 3/2 6/12 

Turns origin placement mode off. Printing starts 0.25 inches from the upper-left 
corner of the physical page. 

DECOPM Set Mode 

CSI ? 5 2 h 

9/11 3/15 3/5 3/2 6/8 

Turns origin placement mode on. Printing starts at the upper-left corner of the 
physical page. 
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5.2.7 Position Unit IVIode (PUM) 

This sequence selects a unit of measurement used with escape sequences 
that control spacing parameters. Table 5-1 lists the escape sequences affected 
by PUM. 

The formats for the PUM sequence are as follows. 

Initial state: PUM reset. 

PUM Reset Mode 

CSI 1 1 I 

9/11 3/1 3/1 6/12 

Selects a spacing unit equal to one character position, called a character cell. 
The height of a character cell equals the current horizontal spacing increment, 
and the width equals the current vertical spacing increment. To set horizontal 
and vertical spacing, see Paragraph 5.4. 

PUM Set Mode 

CSI 1 1 h 

9/11 3/1 3/1 6/8 

Selects either decipoints or pixels, depending on the setting of the select size 
unit (SSU) sequence (Paragraph 5.3). 
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TtUe S-1 Sequences With 
Name 

Space incremont* 

Set lines per physical page 
Set top and bottom margins 
Set left and right margins 

Horizontal position absolute 
Horizontal position relative 
Honzontal position backward 

Vertical position absolute 
Vertical position relative 
Vertical position backward 

Set horizontal tab stops 
Set vertical tab stops 

Draw vectois* 



PSrameters 




Mnemonic 


Paragraph 


SPI 


541 


DECSLPP 


552 


DECSTBM 


553 


DECSLRM 


554 


HPA 


561 


HPR 


562 


HPB 


563 


VPA 


564 


VPR 


565 


VPB 


566 


DECSHTS 


571 


DECSVTS 


5.7 2 



DECVEC 



5 12 



* Not affected by position unit mode (PUM; setting (Paragraph 5 2 7^ 
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5.3 SELECT SIZE UNIT (SSU) 

This sequence works with the position unit mode (PUiVI) sequence (Paragraph 
5.2.7) to select a unit of measurement for spacing parameters (Table 5-1). 
When PUM is set, SSU selects either decipoints or pixels for a unit. 

If the printer receives an SSU while PUM is reset, the selected unit takes effect 
when PUM is set. The unit remains in effect until the printer receives another 
SSU or a reset sequence. 

After a power-up or reset, the printer uses decipoint units. The format for the 
SSU sequence is as follows. 

CSI Ps SP I 

9/11 *** 2/0 4/9 

Ps Parameter 

Ps selects decipoint or pixel units. The printer ignores any values other than 2 
or 7. 

Ps Spacing Unit 

2 Decipoint (1/720 inch) 

7 Pixel (1/300 inch) 

NOTE: The printer converts decipoints (D) into pixel (P) values by using the 
following formula and rounding off tfie result to the nearest integer. 

Dx5 
P= 



12 

All arithmetic operations are performed using integer instructions. The printer 
converts 1 decipoint to pixels and 2 decipoints to 1 pixel. 

If you select decipoint units, do not use the horizontal position relative (HPR) 
and vertical position relative (VPR) sequences (Paragraphs 5.6.2 and 5.6.5). 
HPR and VPR both cause a cumulative positioning error, due to rounding. 
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5.4 SPACING 

This section describes five sequences tiiat affect tiie spacing of lines and 
characters. Spacing depends on horizontal and vertical pitch. Horizontal pitch 
affects character spacing (characters per inch), and vertical pitch affects line 
spacing (lines per inch). 

NOTE: The spacing sequences do not affect character size. 

You can change horizontal and vertical pitch values with the select character 
spacing (SHS) and select vertical spacing (SVS) sequences, or with the spacing 
increment (SPI) sequence. These three sequences can use different units of 
measurement— character size, decipoints, or pixels. To select the unit of mea- 
surement, you use the position unit mode (RUM) and select size unit (SSU) 
sequences (Paragraphs 5.2.7 and 5.3). 

As an alternative, you can use the set horizontal pitch (DECSHORP) and set 
vertical pitch (DECVERP) sequences to change spacing. 

NOTE: The printer executes all spacing commands (except DECSHORP) 
when they are received. The new spacing increment takes effect immediately. 

5.4.1 Spacing Pitch Increment (SPI) 

This sequence sets the vertical and horizontal spacing increments for all char- 
acters that follow in the data stream. You can set one or both increments with 
one SPI sequence. SPI gives you maximum flexibility in adjusting character and 
line spacing. 

SPI uses decipoints or pixels for a unit of measurement. You select the unit 
with the select size unit (SSU) sequence (Paragraph 5.3). SPI is not affected by 
the position unit mode (PUM) sequence (Paragraph 5.2.7) or by the page 
orientation. For example, if you set a vertical increment of 50 pixels (1/6 inch), 
the printer uses this setting for both portrait and landscape pages. 

You can change the SPI setting for horizontal spacing by using one of the 
following sequences. 

• Another SPI sequence 

• Most combinations of the pitch select mode (DECPSM) sequence (Para- 
graph 5.2.4) and set horizontal pitch (DECSHORP) sequence (Paragraph 
5.4.5) 

• A set horizontal space (SHS) sequence (Paragraph 5.4.4) 
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You can change the SPI setting for vertical spacing by using one of the follow- 
ing sequences. 

• A set vertical spacing (SVS) sequence (Paragraph 5.4.2) 

• A set vertical pitch (DECVERP) sequence (Paragraph 5.4.3) 
The format for the SPI sequence is as follows. 

CSI Pnl ; Pn2 SP G 

911 *" 3/11 *" 2/0 4/7 

NOTE: You should use SPI to set pitch. If Pnl or Pn2 is (or omitted), the 
printer uses the font file pitch for that setting. 

Pn Parameters 

Initial value: Pnl = 0, Pn2 = 0. 

Pn1 selects the vertical spacing increment and Pn2 selects the horizontal 
spacing increment. 

NOTE: Parameters must be positive decimal integers. Do not use a parame- 
ter with a decimal point The printer will ignore the command. 

If a position command does not precede a graphic character, then the printer 
automatically places that character to the right of the previously received char- 
acter. The distance between characters depends on the values of Pnl and Pn2 
in the most recent SPI sequence. 

If you do not send an SPI, or you set the Pnl or Pn2 value to 0, then the printer 
uses the default vertical and horizontal spacing for the current font. For mono- 
spaced fonts, the horizontal spacing is the same for all characters. For propor- 
tional fonts, the horizontal spacing is based on the widths of the characters 
(stored as part of the font attributes). 
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5.4.2 Select Vertical (Line) Spacing (SVS) 

This sequence selects the line spacing (vertical pitch) used with all fonts. The 
format of the SVS sequence is as follows. 

CSI Ps SP L 

9/11 *** 2/0 4/12 



Ps Parameter 

Ps selects the vertical pitch and vertical character position unit. Figure 5-1 
shows an example of different vertical pitches. 



Ps Vertical Pitch 





1 
2 
3 
4 
5 
6 
7 
8 
9 



6li 

41 
31 

12 1 
8 1 
61 
41 
3 1 

12 1 
2 1 



nes 

nes 
nes 
nes 
nes 
nes 
nes 
nes 
nes 
nes 



per inch 

per inch 
per inch 
per inch 
per inch 
per 30 mm 
per 30 mm 
per 30 mm 
per 30 mm 
per inch 



Vertical Character 
Positioning Unit 

1/6 inch (default) 

1/4 inch 
1/3 inch 
1/12 inch 
1/8 inch 
5 mm 
7.5 mm 
10 mm 
2.5 mm 
1/2 inch 



THESE LINES SHOULD BE PRINTED AT 4 LINES PER INCH 

THESE LINES SHOULD BE PRINTED AT 4 LINES PER INCH 

THESE LINES SHOULD BE PRINTED AT 4 LINES PER INCH 

THESE LINES SHOULD BE PRINTED AT 4 LINES PER INCH 



THESE 


LINES 


SHOULD 


BE 


PRINTED 


AT 


6 


LINES 


PER 


INCH 


THESE 


LINES 


SHOULD 


BE 


PRINTED 


AT 


6 


LINES 


PER 


INCH 


THESE 


LINES 


SHOULD 


BE 


PRINTED 


AT 


6 


LINES 


PER 


INCH 


THESE 


LINES 


SHOULD 


BE 


PRINTED 


AT 


6 


LINES 


PER 


INCH 


THESE 


LINES 


SHOULD 


BE 


PRINTED 


AT 


6 


LINES 


PER 


INCH 


THESE 


LINES 


SHOULD 


BE 


PRINTED 


AT 


6 


LINES 


PER 


INCH 



THESE LINES SHOULD BE PRINTED AT 8 LINES" PER INCH 
THESE LINES SHOULD BE PRINTED AT 8 LINES PER INCH 



MA-1127-85 



Figure 5-1 Vertical Pitch Example 
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5.4.3 Set Vertical Pitch (DECVERP) 

This sequence selects the number of lines printed per inch on a page. When 
you change the vertical pitch, the white space between lines changes. For 
example, if you increase the number of lines printed per inch, you decrease the 
amount of white space between the lines. Vertical pitch does not affect charac- 
ter size. 

Unlike some Digital printers, the LN03 printer does not reset the top and 
bottom margins to the limits of the printed page after receiving a DECVERP 
sequence. However, DECVERP does change the position of the current vertical 
tabs. Each vertical tab stop value is multiplied by the new line height divided by 
the old line height. This method l<eeps a constant number of lines between 
vertical tabs. Print lines set by vertical tabs will move up or down according to 
the DECVERP value. 

The format for the DECVERP sequence is as follows. 

CSI Ps z 

9/11 *** 7/10 

Ps Parameter 

Ps selects the vertical pitch (lines per inch). 

Ps Pitch 

Determined by current font, (default) 

(The DEC built-in-1 font selects 6.25 lines/inch) 

1 6 

2 8 

3 12 

4 2 

5 3 

6 4 

11 Selects pitch to fit 66 lines on 8-1/2 x 11 paper. 

For the LN03 printer, selects 6.25 lines/inch. This 
setting is not affected by the DECSLPP sequence 
(Paragraph 5.5.2) or the page size. 



PRINTING COMMANDS 81 



5.4.4 Select Horizontal (Character) Spacing (SHS) 

This sequence selects the character spacing (horizontal pitch) and character 
size for fixed-width (monospace) fonts. SHS has no effect on proportional 
fonts when you use proportional spacing(Paragraph 5.2.5). The format of the 
SHS sequence is as follows. 

CSI Ps SP K 

9/11 *" 2/0 4/11 

Ps Parameter 

Ps selects the horizontal pitch and the horizontal character position unit. Figure 
5-2 shows an example of different horizontal pitches. 



Ps Horizontal Pitch 

10 characters per inch 

1 1 2 characters per inch 

2 15 characters per inch 

3 6 characters per inch 



Horizontal Character 
Position Unit 

1/10 inch (default) 

1/12 inch 
1/15 inch 
1/6 inch 



|5 characters per 
|6 characters per inch 
|6.6 characters per inch; 
|8.25 characters per inch; 

1 10 characters per inch; 

I 12 characters per inch; 

1 13. 3 characters per inch; 

|16.5 dBractECS per inch; 



n c h 



MA -1128-85 



Figure 5-2 Horizontal Pitch Example 
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5.4.5 Set Horizontal Pitch (DECSHORP) 

This sequence selects the character width and character spacing for fixed- 
width (monospace) fonts. To set character width, DECSHORP selects a hori- 
zontal pitch (the number of characters printed per inch on a line). 

The pitch select mode (DECPSM) controls the execution of the DECSHORP 
sequence (Paragraph 5.2.4). When DECPSM is set, the printer uses the hori- 
zontal pitch of the current font. When DECPSM is reset, the printer uses the 
horizontal pitch selected by the last DECSHORP. DECPSM lets you switch 
between the DECSHORP value and the current font value. 

Changing the horizontal pitch changes the white space around characters. 
Figure 5-2 shows an example. DECSHORP also changes the following 
settings. 

• Resets the left and right margins to the printable limits. 

• Resets the line home and line end positions to the printable limits (Para- 
graph 5.5.1) 

• Changes current horizontal tab stops. Each tab stop value is multiplied by 
the new horizontal pitch divided by the old horizontal pitch. This process 
keeps a constant number of character widths between tab stops. Both 
DECSHORP and DECPSM change the print positions set by tab 
characters. 

The format for the DECSHORP sequence is as follows. 

CSi Ps w 

9/11 "* 7/7 
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Ps Parameter 

Ps selects the horizontal pitch (characters per inch). 

Horizontal Pitch 
Ps (Characters per Inch) 






Determined by current font, (default) 


1 


10 


2 


12 


3 


13.2 


4 


16.5 


5 


5 


6 


6 


7 


6.6 


8 


8.25 


9 


15 



5.5 PAGE PRINT AREA AND MARGINS 

Two factors define the size of your printed page. 

• The printer's scanning limitations determine the maximum printable area 
on a page. 

• The margins determine the actual printable area on a page. 

The LN03 can scan an area of 2400 pixels by 3400 pixels, or 8 inches by 1 1 .3 
inches. 

For portrait printing, the top scan line is 0.25 inches from the top of the paper. 
All scan lines start 0.25 inches from the left edge of the paper. 

For landscape printing, the top scan line also starts 0.25 inches from the top of 
the paper. However, all scan lines stop 0.25 inches from the right edge of the 
paper. 
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Figure 5-3 shows the two types of printing orientation. Table 5-2 lists the 
maximum form length in pixels for each orientation. Figure 5-4 shows the 
different printed page areas you can select, using the origin placement mode 
(DECOPM) sequence (Paragraph 5.2.6). 

The initial values for page printing (Paragraph 5.14) produce the following page 
areas for ROM-resident fonts. 



Initial Page Areas 

Landscape font 



66 lines per page 
132 characters per line 



Portrait font 



66 lines per page 
80 characters per line 



Table 5-2 Maximum Fbrm Length 



Paper 


Origin 


Orientation 


Maximum 

Length 

(Pixels) 


85 ' 11 


Physical page 


Portrait 
Landscape 


3225 
2400 




Print ared 


Portrait 
Landscape 


3150 
2400 


A4 


Physical page 


Portrait 
Landscape 


3400 
2400 




Print area 


Portrait 
Landscape 


3400 
2400 
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ORIGIN- 



HORIZONTAL 
DIRECTION 



X 
VERTICAL 
DIRECTION 



LANDSCAPE ORIENTATION 



(8.5 in. X 11.0 in. STANDARD) 
(8.26 in, X 11.7 in.- A4) 



DEFAULT- 
ORIGIN 



HORIZONTAL 
DIRECTION 



PORTRAIT 
ORIENTATION 

(8.5 in. X 1 1.0 in. STANDARD) 
(8.26 in. X 11.7in. - A4| 



Y 
VERTICAL 
DIRECTION 



-BOTTOM EDGE 

MA-1492.84 



Figure 5-3 Page Printing Orientation 
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j-*! I— .25 in. 



r 

.25 in 



PORTRAIT 

8.B XI 1.0 INCHES 

0PM SET 






8.0 in. 

= 2400 PIXELS 



ia75 in. 
3225 PIXELS 



PRINTED AREA J' 

WITHIN DOTTED'''ti 

LINES 



PORTRAIT A4 
0PM SET 



H 


ri^TiBiTr^-^^'"- 


-^ 








.25 in 


l^-ORIGIN 








1 8.0 in. 








A4 


1 = 2400 PIXELS 


,1 


11. 




1 1 
1 11.33 in. 






1 = 3400 


PIXELS 








1 


L 


_ J 





"T 

.25 in. 



PORTRAIT 

8.5 X 11.0 INCHES 

0PM BESET 



[>-.25in. 



!^ ORIGIN I 



8.0 in. 

= 2400 PIXELS 



10.5 in. 
= 3160 PIXELS 



PORTRAIT A4 
0PM RESET 



1. 



.2sl'^C 



LANDSCAPE 

8.5 X 11.0 INCHES 

OPM SET 



Tt-.25 in. 



10.75 in. 
=3225 PIXELS 



8.0 in. 
=2400 PIXELS 



,1 



LANDSCAPE 
8.5 in. 8.5 X 11.0 INCHES 
OPM RESET 



.26 1 

LANDSCAPE 

A4 

OPM SET 



.r^ 



11.33 in. 
=3400 PIXELS 



8.0 in. 
-2400 PIXELS 



■_„...l. 



LANDSCAPE 

A4 

OPM RESET 




MA. 1490. &» 



Figure 5-4 Page Printing Area 
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Changing the Printing Area 

There are two methods you can use to change the printing area. 

1 . You can set the printed page to one of several predefined formats with 
the page format select (PFS) sequence (Paragraph 5.5.1). 

2. You can change the page margins and the number of lines per page with 
the following sequences. 

Set lines per physical page (DECSLPP, Paragraph 5.5.2) 
Set top and bottom margins (DECSTBM, Paragraph 5.5.3) 
Set left and right margins (DECSLRM, Paragraph 5.5.4) 

By using the PFS sequence, you can set your page format with one command. 

5.5.1 Page Format Select (PFS) 

This sequence lets you select a page format from a list of standard formats. 
The PFS formats set the following parameters. 

• Origin - This is always set 0.25 inches down and in from the upper-left 
corner of the page. 

• Print orientation 

• Top, bottom, left, and right margins 

• Line home, line end, page home and page end positions (defined below) 

• Form length 

The printer uses the format you select until you change the format. There are 
two ways you can change a PFS format. 

1 . Send another PFS sequence. 

2. Change the margins or lines per page (Paragraphs 5.5.2 through 5.5.4) 

The line home position is the active position after a carriage return (CR). The 
line home position and line end position serve as the left and right edges of the 
printed page for justified text (Paragraph 5.11). A CR may move the active 
position forward or backward in order to reach the line home position. 
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The page home line is the active line after a form feed (FF). The index (IND), 
next line (NL), and CR (in carriage return/new line mode) characters all cause a 
form feed when they pass the page end line. 

You should use the vertical position absolute and relative (VPA and VPR) 
sequences to move below the page end line (Paragraphs 5.6.4 and 5.6.5). If a 
line feed (LF) passes the page end line, then the printer prints the current page 
and performs an FF to get to the next page. 

Public and Private Parameters 

PFS has two types of parameter values, public and DEC private. 

Public parameters are defined by ANSI and have a value in the through 7 
range. The DEC private parameters are defined by Digital and start with a 
question marl< ? (3/15) character. 

The format for the PFS sequence is as follows. 

CSI Ps SP J 

9/11 *" 2/0 4/10 

Ps Parameter 

Initial value: Ps = ?20 
Default value: Ps = 

Ps selects 1 of 12 page formats. These formats are divided into two types, a 
normal page format and an extended page format. 

In normal format, the page home line is 1/2 inch below the top margin and the 
page end line is 5/6 inch above the bottom margin. 

In extended page format, the page home line is at the top margin and the page 
end line is at the bottom margin. 

NOTE: If you select a portrait (tall) format, you should also select a portrait 
font. Likewise, if you select a landscape (wide) format, you should select a 
landscape font. 
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Ps Format Description 

Normal Page Formats 

Tall text communication (default) 

1 Wide text communication 

2 Tall A4 (210 mm X 297 mm) 

3 Wide A4 

4 Tall North American (NA) letter 

5 Wide North American letter 

Extended Page Formats 

6 Tall A4 

7 Wide A4 

?20 Tall North American DEC private (initial) 

?21 Wide North American DEC private 

?22 Tall A4 DEC private 

?23 Wide A4 DEC private 

Tables 5-3 shows the printable area selected by each PFS format. The text 
area is for justified text. Table 5-4 shows the pixel values set for the margins 
and page positions. 

Table 5-5 shows some typical page formats (lines per page and characters per 
line) created with PFS and the spacing sequences (Paragraph 5.4). You use the 
spacing sequences to select lines per inch and characters per inch. 
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Table 5-3 Minimum Paper Dimensions (PFS Formats) 

Minimum Paper Printable 

Dimensions Area Text Area Nominal 

(Inches) (Inches) (Inches) Default Paper 

Ps Width Length Width Length Width Length Lines* Size 

Normal Page Formats 






85 


11 


77 


10 5 


72 


9 17 


57 


Letter 


1 


11 


85 


10 5 


77 


100 


6 34 


39 


Letter 


2 


82 


115 


77 


110 


72 


9 84 


61 


A4 


3 


11.5 


82 


11 


77 


105 


634 


39 


A4 


4 


8.5 


110 


80 


10 5 


75 


9 17 


57 


LeHer 


5 


11 


85 


10 5 


80 


10 


65 


40 


Letter 



Extended Page Formats 



6 


82 


115 


77 


110 


72 


110 


68 


A4 


7 


11 5 


82 


110 


77 


10 5 


7 34 


45 


A4 


''20 


85 


11 


80 


110 


80 


110 


66 


Letter 


'^2^ 


11 


85 


10 5 


85 


10 


80 


49 


Letter 


722 


82 


115 


77 


110 


67 


10 25 


66 


A4 


723 


11 5 


82 


110 


82 


10 


7 34 


49 


A4 



* The number of lines available at the initial vertical spacing of 6 25 lines per inch 
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IViMe 5>4 PFS Pixel Values tor Margins and Page Positions 





Left 


Line 


Right 


Top 


Page 


Page 


Bottom 


PS 


Margin 


Home 


Margin 


Margin 


Home 


End 


Margin 








150 


2309 





150 


2899 


3149 


1 





150 


3149 





150 


2049 


2299 


- a 





150 


2309 





150 


3099 


3349 


3 





150 


3299 





150 


2049 


2299 


4 





150 


2399 





150 


2899 


3149 


5 





150 


3149 





150 


2099 


2349 


6 





150 


2309 








3299 


3299 


7 





150 


3299 








2199 


2199 


?20 








2399 








3167 


3167 


?21 


132 


132 


3035 








2375 


2375 


?22 








2319 








3263 


3263 


723 


220 


220 


3123 








2375 


2375 
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T)Met-S Tjrpfteaff Baflg'JiaiWfllaniiilli <>FS ami SpuMsJng jftBgueiices 



FtMrmat 
Oeaor^HSon 



Uneapwtag* 
lAlMJfetaa 



CbaraefefS per Line 
ta'AsKt Ar«B 



,- <lJiia«jper«aeii> 



(dmracters par indi) 
10 t2 15 e 



Tail text ccMnflV.. 

1 Wids text ociiQin. 



74-56 36 S7 
'51- M ^ 19 



.73 86 108 43 
1{» 120 150 60 



^ TattA4 ' 

3 .WM€lA4., 

4 l^irMiitfslMq;' 



•/7» to- 36 27 



.'$ ,-W»»^fieft|^^-.v -'^''^/.*-3^ -^ -1? 



■ \ ■ - -\a- 

6 TattA4 ' 

7 Wide A4 



Sfr 68f 44 33 
^ 44 29 22 



72 86 108 43 

105 126 157 63 

76 80 112 45 

:tO0 120 ISO ' 60 



72 86 108 43 
106 126 167 63 



?20 TaH NA DEC 
721 Wide NA DEC 



86 63 42 31 
64 47 31 23 



80 96 120 46 
96 116 145 58 



?22 TaHA4.DEG 
723 WKteA40EC, 



85 63 42 31 
«4 47 31 23 - 



77 92 116 46 
96 116 145 58 



TaH - Poffraii, Wide « LaiMteeape 
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PFS Examples 

1 . Selecting a compatible font 

You should select an appropriate size font for the printing orientation you 
are using, portrait or landscape. The following examples show some 
typical selections, using three sequences: PFS, font select (SGR, Para- 
graph 4.4.3), and set top and bottom margins (DECSTBM, 5.5.3). 



For This Page Format... 

8.5-inch x 1 1-inch paper 

Portrait (80 columns) 
DEC built-in-1 font 
66 lines 

Landscape (132 columns) 
Courier 6.7 point font 
66 lines 



Use These Sequences 



PFS: 


CSI ?20 SP J 


SGR: 


CSI 10 m 


DECSTBM: 


CSI 1 ; 66 r 


PFS: 


CSI ?21 SP J 


SGR: 


CSI 15 m 


DECSTBM: 


CSI 1 ; 66 r 



A4 paper 



Portrait (132 columns) 


PFS: 


CSI ?22 SP J 


DEC built-in-1 font 


SGR: 


CSI 10 m 


70 lines 


DECSTBM: 


CSI 1 ; 70 r 



The following examples compares two procedures. The left column is for the 
LN03 printer. The right column is for previous Digital printers. Both procedures 
list a series of escape sequences to use, the correct parameter values for 
those sequences (in parentheses), and the effect of each sequence. 



LN03 Printer 



Previous Digital Printers 



1 . Reset the printer 



DECSTR (Para. 5.13) 



RIS 

DECSTR 

Has no effect in old printers. 
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LN03 Printer 

2. Set page format. 



PFS (Para. 5.5.1) 

(?21) 

Selects 8.5-inch page 

length (like DECSLPP). 

Selects 11 -inch page 

width (like DECHPWA). 



3. Set type size, character proportion, and spacing. 



Previous Digital Printers 



DECVERP 

(2) 

Selects 8 lines per inch. 

Sets size unit for the 

following DECSLPP sequence. 

DECSLPP 

(68) 

Selects 68 lines for an 8-inch 

form length. 

Declares 8.5-inch page length 

(similar to PFS). 

DECHPWA 

(0 ; 120) 

Sets printable area to 1 inches, 

with 0.25-inch left margin and 

0.75-inch right margin. 

PFS 

(?21) 

Has no effect. 



DECSHORP 

(3) 

Selects 13.2 characters/inch. 

Sets type size to 10 point. 

Sets character proportion to 

100 X (10/13.2) percent, which 

yields 13.2 characters/inch. 



PRINTING COMMANDS 95 



Previous Digital Printers 

GSM 
(100 ; 76) 
Has no effect. 



SRI 

(87 ; 54) 
Has no effect. 



LN03 Printer 

GSM (Para. 4.7.2) 

(100 ; 76) 

Does not change type size. 

Sets character proportion 

to 100 X (10/13.2) = 76 percent, 

rounded to the next highest 

integer. 

SPI (Para. 5.4.1) 
(87 ; 54) 

Sets character position units 
to the largest values that 
provide at least 132 columns in 
10 inches (54 decipoints) and 
66 lines in 8 inches (87 
decipoints). 



NOTE: The 54 parameter value creates 133 character positions per line. A 55 
value would create 130 character positions. On the LN03 printer, 54 decipoints 
becomes 22 pixels, which creates 136 columns. 

The 87 parameter value creates 66 lines per page. On the LN03 printer, when 
SZ.decipoints become 36 pixels, there are still only 66 lines. 

4. Set the margins. 



DECSLRM (Para. 5.5.4) 


DECSLRM 


(5 ; 136) 


(5 ; 136) 


Selects first 132 columns for 


Same. 


printing. 




DECSTBM (Para. 5.5.3) 


DECSTBM 


(1 ; 66) 


(1 ; 66) 


Selects first 66 lines for 


Same. 


printing. 
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LN03 Printer 

5. Clear and set tab stops. 

TBC (Para. 5.7.3) 

(4) 

Clears all vertical tab stops. 

DECSVTS (Para. 5.7.2) 

(9; 17; 25; 33; 

41 ; 49 ; 57 ; 65) 

Sets vertical tab stops that 

fall within margins. 

TBC (Para. 5.7.3) 

(3) 

Clears all horizontal tab stops. 

DECSHTS (Para. 5.7.1) 
(9; 17;25;33;41 ; 49 ; 
57 ; 65 ; 73 ; 81 ; 89 ; 97 ; 
105 ; 113 ; 121 ; 129) 
Sets standard (8-column) 
horizontal tab stops that 
fall within margins. 



Previous Digital Printers 



TBC 

(4) 

Same. 

DECSVTS 
(9 ; 17 ; 25 ; 33 ; 
41 ; 49 ; 57 ; 65) 
Same. 



TBC 

(3) 

Same. 

DECSHTS 

(9 ; 17 ; 25 ; 33 ;41 ; 49 ; 

57 ; 65 ; 73 ; 81 ; 89 ; 97 ; 

105; 113; 121 ; 129) 

Same. 
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5.5.2 Set Lines per Physical Page (DECSLPP) 

This sequence defines the form length. The maximum form length depends on 
the setting of the paper size switch, the origin point for page coordinates 
(Paragraph 5.2.6), and the page orientation. 

If the origin is set to the upper-left corner of the paper, the maximum form 
lengths are 

• 3225 pixels for 8.5-inch x 11 -inch paper and 

• 3400 pixels for A4 paper. 

If the origin is set to the upper-left corner of the printable area, the maximum 
form lengths are 

• 3150 pixels for 8.5-inch x 11 -inch paper and 

• 3400 pixels for A4 paper. 

DECSLPP sets the top margin to 1 and the bottom margin to the form length. In 
general, the form length limits the range of possible settings for the set top and 
bottom margins (DECSTBM) sequence. The format for the DECSLPP 
sequence is as follows. 

CSI Pn t 

9/1 1 *" 7/4 

Pn Parameter 

Initial value: Pn = 0. 

Pn sets the form length within the limits described above. If the Pn parameter is 
0, or if Pn is greater than the maximum size for the paper and origin, then the 
form length is set to the maximum for the paper and origin. 

The unit of measurement can be character cells, decipoints, or pixels. You 
select the unit by using the position unit mode (PUM) and select size unit (SSU) 
sequences (Paragraphs 5.2.7 and 5.3). 

If you use character cells, the height of each cell equals the current line-height 
setting. You can change the line height by changing the vertical spacing (Para- 
graph 5.4). 



98 PRINTING COMMANDS 

5.5.3 Set Top and Bottom Margins (DECSTBM) 

This sequence sets the top and bottom margins and the page home line. These 
settings are relative to the current origin point for page coordinates (Paragraph 
5.2.6). 

The top vertical margin specifies the first printable line on a page. The bottom 
vertical margin specifies the last printable line. These margins are called hard 
margins, because you cannot print outside the area defined by the margins. 

NOTE: You can use the drawing vectors (DECVEC) sequence to draw lines 
outside the margins. See Paragraph 5. 12. 

The page home line specifies where a form feed (FF) positions the first printa- 
ble line on the page. 

The format for the DECSTBM sequence is as follows. 

CSI Pn1 ; Pn2 r 

9/11 *" 3/11 "* 7/2 

Pn Parameters 

Initial value: depends on the paper size switch. 

Paper Size Switch initial Value 

8-1/2x11 Pn1=1,Pn2 = 66 

A4 Pnl = 3, Pn2 = 69 

Pnl sets the top margin and page home line. Pn2 sets the bottom margin. If the 
first parameter is greater than the second parameter, the printer ignores the 
sequence. 

The unit of measurement can be character cells, decipoints, or pixels. You 
select the unit by using the position unit mode (PUM) and select size unit (SSU) 
sequences (Paragraphs 5.2.7 and 5.3). 
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If you use character cells, the height of each cell equals the current line-height 
setting. You can change the line height by changing the vertical spacing (Para- 
graph 5.4). 

NOTE: Margin settings are relative to ttie current origin point (Paragraph 
5.2.6). 

Margin settings take effect when received. The printer sets margins exactly 
where specified, with the following exceptions. 

• If Pnl is or omitted, the top margin is unchanged. 

• If Pn2 is or omitted, the bottom margin is unchanged. 

• If Pn2 is greater than the form length, the bottom margin is set at the 
bottom of the form. 

• If the sequence tries to set the top margin below the bottom margin, the 
command is ignored. 

If the active position is less than the the new top margin, the active position is 
set to the new top margin. If the active position is greater than the new bottom 
margin, the next attempt to print a character causes a form feed (FF). 

NOTE: When you change the form length, the printer (1) clears the top and 
bottom margins, and (2) sets the top margin to 1 and sets the bottom margin to 
the form length. 

Margins measured from the edge of the paper may vary by plus or minus 1/16 
inch, due to paper alignment tolerances. 

Example 

Assume Pn1 has a value of 300 (pixels) and Pn2 has a value of 3000 (pixels). 

• If the origin point is at the corner of the paper, the printer sets the top 
margin 1 inch from the top of the paper and the bottom margin 10 inches 
from the top of the paper. 

• If the origin is at the top corner of the printable area, the printer sets the 
top margin 1 .25 inches from the top of the paper and the bottom margin 
1 0.25 inches from the top of the paper. 
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5.5.4 Set Left and Right Margins (DECSLRM) 

This sequence sets the left and right margins and the line home position. The 
left horizontal margin specifies the first printable position on a line. The right 
horizontal margin specifies the last printable position on a line. The line home 
position specifies where a carriage return (CR) moves the active column. 

These margins are defined as hard margins, because you cannot print outside 
the area defined by the margins. There are two exceptions. 

1. You can use the drawing vectors (DECVEC) sequence to draw lines 
outside the margins (Paragraph 5.12). 

2. If you are justifying text (Paragraph 5.1 1), but the spacing between words 
is less than the minimum specified width of the space character, the text 
is printed unjustified. This text will exceed the right margin. 

The format for the DECSLRM sequence is as follows. 

CSI Pnl ; Pn2 s 

9/11 *** 3/11 "* 7/3 

Pn Parameters 

Initial value: Pnl = 1, Pn2 = 80. 

Pnl sets the left margin and line home position. Pn2 sets the right margin. If the 
first parameter is greater than the the second parameter, the printer ignores 
the sequence. 

The unit of measurement can be character cells, decipoints, or pixels. You 
select the unit by using the position unit mode (PUM) and select size unit (SSU) 
sequences (Paragraphs 5.2.7 and 5.3). 

If you use character cells, the width of each cell equals the current character- 
width setting. You can change character width by changing the horizontal 
spacing (Paragraph 5.4). 
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Margin settings take effect wfien received. The printer sets margins exactly 
wiiere specified, witli the following exceptions. 

• If Pnl is or omitted, the left margin is unchanged. 

• If Pn2 is or omitted, the right margin is unchanged. 

• If Pn2 is greater than the printable width, the right margin is set to the 
right printable limit. 

• If the sequence tries to set the left margin to the right of the right margin, 
the printer ignores the sequence. 

If the active position is less than the new left margin, the active position is set 
to the new left margin. If the active position is greater than the new right 
margin, the next attempt to print a character causes a carriage return and line 
feed (CR LF). 

Example 

Assume Pnl has a value of 450 (pixels) and Pn2 has a value of 2100 (pixels). 

• If the origin point is the top corner of the paper (Paragraph 5.2.6), the 
printer sets the left margin at 1 .5 inches and the right margin at 7 inches 
from the left edge of the paper. 

• If the origin point is the top corner of the printable area, the printer sets 
the left margin to 1 .75 inches and the right margin to 7.25 inches from the 
left edge of the paper. 
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5.6 ACTIVE COLUMN AND ACTIVE LINE 

The active column and active line represent an absolute position on the paper 
where the next character prints. The following control functions use the active 
position as a reference point. 

The following sequences set column positions. 

Horizontal position absolute (HPA) Para. 5.6.1 

Horizontal position relative (HPR) Para. 5.6.2 

Horizontal position backward (HPB) Para. 5.6.3 

The following sequences set the line positions. 

Vertical position absolute (VPA) Para. 5.6.4 

Vertical position relative (VPR) Para. 5.6.5 

Vertical position backward (VPB) Para. 5.6.6 

Cursor up (CUU) Para. 5.6.7 

The following sequences set half-line increments for superscripting and 
subscripting. 

Partial line up (PLU) Para. 5.6.8 

Partial line down (PLD) Para. 5.6.9 

The next line (NEL), reverse index (Rl), and index (IND) control characters also 
move the active position. (See Table 3-2.) 

5.6.1 Horizontal Position Absolute (HPA) 

This sequence selects the active column on the active vertical line. If you try to 
move the active column to the right of the last position on the line, the active 
position stops at the last position on the line. The format for the HPA sequence 
is as follows. 

CSI Pn 

9/1 1 *" 6/0 

Pn Parameter 

Pn is the new active column. The unit of measurement can be character cells, 
decipoints, or pixels. You select the unit by using the position unit mode (PUM) 
and select size unit (SSU) sequences (Paragraphs 5.2.7 and 5.3). 
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If you use character cells, the width of each cell is equal to the current charac- 
ter-width setting. You can change character width by changing the horizontal 
spacing (Paragraph 5.4). 

Default value: Pn = 1 . 

5.6.2 Horizontal Position Relative (HPR) 

This sequence moves the active column by adding Pn to the current active 
column. If you try to move the active column to the right of the last position on 
the line, the active position stops at the last position on the line. The format for 
the HPR sequence is as follows. 

CSI Pn a 

9/1 1 *** 6/1 1 

Pn Parameter 

Default value: Pn = 1 . 

Pn is the value added to the current active column. The unit of measurement 
can be character cells, decipoints, or pixels. You select the unit by using the 
position unit mode (PUM) and select size unit (SSU) sequences (Paragraphs 
5.2.7 and 5.3). 

If you use character cells, the width of each cell equals the current character- 
width setting. You can change character width by changing the horizontal 
spacing (Paragraph 5.4). 

NOTE: If you select decipoints and send the HPR sequence with a Pn value of 
1, the active position will not move. The printer converts 1 decipointto pixels. 
(See Paragraph 5.3.) 
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5.6.3 Horizontal Position Backward (HPB) 

This sequence moves the active column backward by subtracting Pn from the 
current active column. If you try to move the active column to the left of the first 
position on a line, the active position stops at the first position. The format for 
the HPB sequence is as follows. 

CSI Pn j 

9/11 *** 6/10 

Pn Parameter 

Default value: Pn = 1 . 

Pn is the value subtracted from the current active column. The unit of measure- 
ment can be character cells, decipoints, or pixels. You select the unit by using 
the position unit mode (PUM) and select size unit (SSU) sequences 
(Paragraphs 5.2.7 and 5.3). 

If you use character cells, the width of each character cell equals the current 
character-width setting. You can change character width by changing the hori- 
zontal spacing (Paragraph 5.4). 

5.6.4 Vertical Position Absolute (VPA) 

This sequence selects the active line without changing the current active col- 
umn. If you try to move the active line below the bottom line, the active position 
stops at the bottom. The format for the VPA sequence is as follows. 

CSI Pn d 

9/11 *" 6/4 

Pn Parameter 

Default value: depends on the paper size switch. 
Paper Size Switch Default Value 

8-1/2x11 Pn = 1 

A4 Pn = 3 
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Pn is the new active line at the current active column. The unit of measurement 
can be character cells, decipoints, or pixels. You select the unit by using the 
position unit mode (PUM) and select size unit (SSU) sequences (Paragraphs 
5.2.7 and 5.3). 

If you use character cells, the height of each cell equals the current line-height 
setting. You can change the line height by changing the vertical spacing (Para- 
graph 5.4). 

NOTE: If Pn is less than the current active line, the active line moves back- 
ward on the current page. 

5.6.5 Vertical Position Relative (VPR) 

This sequence moves the active line by adding Pn to the current active line. If 
you try to move the active line below the bottom line, the active position stops 
at the bottom line. The format for the VPR sequence is as follows. 

CSi Pn e 

9/11 *" 6/5 

Pn Parameter 

Default value: Pn = 1 . 

Pn is the value added to the current active line. The unit of measurement can 
be character cells, decipoints, or pixels. You select the unit by using the 
position unit mode (PUM) and select size unit (SSU) sequences (Paragraphs 
5.2.7 and 5.3). 

If you use character cells, the height of each cell equals the current line-height 
setting. You can change the line height by changing the vertical spacing (Para- 
graph 5.4). 

NOTE: If you select decipoints and send the vertical relative position 
sequence with a Pn value of 1, the active position will not move. The printer 
converts 1 decipoint to pixels. (See Paragraph 5.3.) 

If PUM is set (decipoints or pixels selected), you have to adjust for the offset 
between the top of characters and the baseline. 
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5.6.6 Vertical Position Backward (VPB) 

This sequence moves the active line backward by subtracting Pn from the 
current active line. The active column does not change. If you try to move the 
active line above the top line, the active position stops at the top line. The 
format for the VPB sequence is as follows. 

CSI Pn k 

9/1 1 *** 6/1 1 

Pn Parameter 

Default value: Pn = 1 . 

Pn is the value subtracted from the current active line. The unit of measure- 
ment can be character cells, decipoints, or pixels. You select the unit by using 
the position unit mode (RUM) and select size unit (SSU) sequences 
(Paragraphs 5.2.7 and 5.3). 

If you use character cells, the height of each cell equals the current line-height 
setting. You can change the line height by changing the vertical spacing (Para- 
graph 5.4). 

5.6.7 Cursor Up (CUU) 

This sequence moves the active line up Pn lines without changing the active 
column. If you try to move the active line above the top line, the active position 
stops at the top line. The format for the CUU sequence is as follows. 

CSI Pn A 

9/1 1 ** 4/1 

Pn Parameter 

Default value: Pn = 1. 

Pn is the number of lines that the active line moves up at the current active 
column. 
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5.6.8 Partial Line Up (PLU) - Superscripting 

This sequence lets you print superscript cliaracters. The PLU sequence moves 
the active position up a predefined distance. The distance moved is one-half a 
vertical line increment, as determined by the currently selected font. 

The partial line down (PLD) sequence returns the active position to the previ- 
ous baseline. Other positioning sequences will also move the active position. 
The format for the PLU sequence is as follows. 

PLU 

8/12 

5.6.9 Partial Line Down (PLD) - Subscripting 

This sequence lets you print subscript characters. The PLD sequence moves 
the active position down a predefined distance. The distance moved is one-half 
a vertical line increment, as determined by the currently selected font. 

The partial line up (PLU) sequence returns the active position to the previous 
baseline. Other positioning sequences will also move the active position. The 
format for the PLD sequence is as follows. 

PLD 

8/11 

NOTE: If the active position is near ttie top margin when you send PLU (or the 
bottom margin when you send PLD) and the margin is not set to the edge of the 
printable area, the superscripted (or subscripted) character may exceed the 
margin. 

Although the character exceeds the margin, the complete character cell will 
print; the printer does not clip the character at the margin. However, if the top 
margin is at the edge of the printable area, superscript characters do not print; 
the printer leaves a blank space. 
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5.7 TAB STOPS 

A tab stop is a preselected point that the active position moves to when you 
send a tab control character (Paragraph 3.3). The active position is where the 
next character prints. 

You can set horizontal and vertical tabs. Setting a tab already set has no effect; 
the same is true for clearing a tab already cleared. Tabs are set relative to the 
current origin point for printing (Paragraph 5.2.6). Also, tabs are set at the 
selected position, regardless of margins. 

You can set tabs with the following two sequences. 

Set horizontal tabulation stops (DECSHTS) Para. 5.7.1 

Set vertical tabulation stops (DECSVTS) Para. 5.7.2 

You can clear tabs with the following sequence. 

Tabulation clear (TBC) Para. 5.7.3 

5.7.1 Set Horizontal Tabulation Stops (DECSHTS) 

This sequence lets you select up to 16 horizontal tabs at one time. A horizontal 
tab is a preselected point on a line. When the printer receives a horizontal tab 
(HT) control character, the active position moves to the next horizontal tab. 

There are 32 possible horizontal tab stops, and you can set each tab indepen- 
dently. The format for the DECSHTS sequence is as follows. 

CSI Pn ; ... ; Pn u 

9/11 *" 3/11 ... 3/11 *** 7/5 

Pn Parameter 

Each Pn is a selected horizontal tab stop. You can select up to 16 tabs in one 
sequence. The Pn values may be in any order in the escape sequence. 

The unit of measurement can be character cells, decipoints, or pixels. You 
select the unit by using the position unit mode (PUM) and select size unit (SSU) 
sequences (Paragraphs 5.2.7 and 5.3). 

If you select character cells, the width of each cell equals the current character- 
width setting. You can change character width by changing the horizontal 
spacing (Paragraph 5.4). 



PRINTING COMMANDS 109 



When the number of new tab settings is more than the number of available 
positions you can assign, the printer sets the new tabs as follows. 

The printer inserts each new tab stop value into the current tab stop list, 
starting after the old tab stop with the next lower value. If more than the 
allowed number of tab stops have been set, the printer discards the old tab 
stop with the highest value before entering each additional new tab stop. If the 
new tab stop has the highest value and the allowed number of tab stops has 
been set, then the printer ignores the new tab stop. 

HINT: Use half as many tab settings for proportional spacing. This makes It 
easier to position the printer correctly at the next column. 

5.7.2 Setting Vertical Tabulation Stops (DECSVTS) 

This sequence lets you set up to 1 6 vertical tabs at one time. A vertical tab is a 
preselected position that the active position moves to when the printer receives 
a vertical tab (VT) control character. The printer has 67 possible vertical tab 
positions. You can set each tab independently. The format for the DECSVTS 
sequence Is as follows. 

CSI Pn ; ... ; Pn v 

9/11 *** 3/11 ... 3/11 *** 7/6 

Pn Parameter 

Each Pn is a selected vertical tab stop. You can select up to 16 tabs in one 
sequence. The unit of measurement can be character cells, decipoints, or 
pixels. You select the unit by using the position unit mode (RUM) and select 
size unit (SSU) sequences (Paragraphs 5.2.7 and 5.3). 

If you use character cells, the height of each cell equals the current line-height 
setting. You can change the line height by changing the vertical spacing (Para- 
graph 5.4). 

The printer sets vertical tab stops at the selected positions. New tab stop 
values are added to the current tab stop list, starting with the lowest value. If 
you exceed 67 tab stops, the printer stores the first 67 tab stops and discards 
the highest-value tab stops. 
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5.7.3 Tabulation Clear (TBC) 

This sequence clears one or all horizontal or vertical tabulation stops. The 
format for the tabulation clear sequence is as follows. 

CSI Ps g 

9/11 "* 6/7 

Ps Parameter 

Ps is a decimal value that selects which tab stops to clear. 

Ps Action 

Clear one horizontal tab stop at active column. 

1 Clear one vertical tab stop at active line. 

2 or 3 Clear all horizontal tab stops. 
4 Clear all vertical tab stops. 

5.8 PRODUCT IDENTIFICATION (DA) 

The host computer sends a device attributes (DA) sequence to request a 
device's product identification. The printer automatically sends its product 
identification after receiving a DA sequence. There are two formats for the DA 
sequence from the host. 

CSI c or CSI c 

9/11 6/3 9/11 3/0 6/3 

The printer responds to the DA sequence by sending one of the following 
identifying sequences. You select the response by setting configuration switch- 
es SP2-2 and SP2-3 (Paragraph 2.4.2). 

Sequence Switch Setting 

CSI ? 2 6 c Set for LN03 ID response. 

9/11 6/3 3/2 3/6 6/3 

CSI ? 1 3 c Set for LQP02 ID response. 

9/11 6/3 3/1 3/3 6/3 

CSI ? 1 c Set for LAI 00 ID response. 

9/11 6/3 3/1 3/0 6/3 
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5.9 PRINTER STATUS 

The printer uses device status reports to inform tiie host computer about the 
printer's operating status, including errors. The host can request two types of 
status reports, brief and extended. 

NOTE: For information on font status reports, see Paragraph 4.6. 

5.9.1 Device Status Request (DSR) 

The host uses the following sequences to request an extended printer status 
report, request a cursor position report, and enable or disable unsolicited 
printer status reports. 



Sequence 

CSI n 

9/11 6/14 

CSI n 

9/11 3/0 6/14 

CSI 6 n 

9/11 3/6 6/14 

CSI ? 1 n 

9/11 3/15 3/1 6/14 

CSI ? 2 n 

9/11 3/15 3/2 6/14 



Request 

Send an extended status report. 

Send an extended status report. 



Send a cursor position report 
(active column and active line). 

Disable all unsolicited status 
reports from printer. 

Enable brief, unsolicited status 
reports and send an extended status 
report. 



CSI ? 3 n 

9/11 3/15 3/3 6/14 



Enable extended, unsolicited status 
reports and send an extended status 
report. 



NOTE: The printer sends unsolicited reports only when an error occurs. The 
printer does not report errors that occur before you enable unsolicited reports. 
For more information, see Paragraph 5.9.2. 



112 PRINTING COMMANDS 



5.9.2 Device Status Report 

The printer can send brief and extended status reports (solicited or unsolicit- 
ed), as well as the cursor position report. The printer sends unsolicited reports 
(if enabled) when a change occurs in any reportable status condition. Unsolicit- 
ed status reports are initially disabled. 

NOTE: Unsolicited reports are always sent after the current page. When 
errors occur on a page, the unsolicited report lists each type of error only 
once— even if an error occurred several times on that page. 

It would be time consuming and redundant to send reports throughout a page, 
for each occurrence of an error. Also, it is easier for applications to handle 
reports in one place — after a page is printed. 

Device Status Report (Brief) 

The formats for the brief status reports are as follows. 

Sequence IVIeaning 

CSI On No malfunction detected. 

9/11 3/0 6/14 

followed by 

CSI ? 2 n 

9/113/15 3/2 3/0 6/14 

Device Status Report (Extended) 

For extended status reports, the printer sends two sequences — one of the 
brief sequences, followed by a longer sequence. The formats for the extended 
status reports are as follows. 

Sequence IVIeaning 

CSI On No malfunction detected. 

9/11 3/0 6/14 

followed by 

CSI ? 2 n 

9/11 3/15 3/2 3/0 6/14 
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Sequence Meaning 

CSI 3 n Malfunction detected. 

9/11 3/3 6/14 

followed by 

CSI ? Pn ; ... Pn n 

9/11 3/15 *** 3/11 ... "* 6/14 

Pn Parameter 

Each Pn value is an error code of up to three digits. Table 5-6 lists the error 
codes. The printer reports error codes in pairs — a generic code, followed by a 
specific code. 

NOTE: The ?(3/15) occurs only once per DSR sequence. 



Table 5-6 Device Status Report Error Codes 
Pn Error 



Generic Codes 


20 


No failure detected 


21 


Hardwrve failure 


22 


Communication I/O failure 


23 


Input buffer overflow 


24 


The printer is off-line 


26 


A cover is open 


27 


The paper tray is empty 


33 


The toner is low 


34 


Call Field Service 


35 


Perform user maintenance 


36 


Paper jam 


40 


Character is not available 


41 


Line content exuoeded 


42 


Font file format error 


44 


Font memory exceeded 


46 


Collection bottle ib full 


47 


Too many errors 
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Table 5-6 Device Status Report Error Codes (Cont) 
Pn Error 

Sfjecific Controller Error Codes 

-lOi Band is too complex 

1 02 Lost characters or part of ruling (Imp vector ) 

103 Font memory cxccrdcd only complptc fonts londcd 

104 Excess fonts not loadc^d tn font memory 

105 Paqr dats lias exceeded avriilabU> pngi' nipmory 
Delta will punt on paqe 

1 12 lllcqat codes m host-loaded fonts 

1 1 J JO or mure urrors wcrt det^'ctPd on thr^ paqo 

1 16 Invalid p>irametcr used 

124 Character not defined in selcctud font 

126 Tebt button pressed while IcMdinq funt from host 

131 CommurnLdtion error on received cfiriracter 

132 Communication error - input buffer overflow 

134 Font cartridge removed while printing 

135 RAM cartridge removed while printing 

Sppcific Print Engine Error Codes 



201 


Fusor error 


202 


Optiral 3vs>tpm orrnr 


203 


Tenor i' low 


204 


Optical s/riclironizdlion f-rrur 


205 


Replace OPC belt 


206 


Paper tray IS empty 


207 


Collection bottle ovprflnwcd 


20S 


Mam motor error 


210 


Enqine memory error 


212 


A cover is open 


?10 


Printer is off-line 


?14 


Paner )am in feed mvh or exit ^rert 


215 


Pdpci-misftcd error 
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Cursor Position Report 

The format for the cursor position report is as follows. 

CSI Pn1 ; Pn2 R 

9/11 *" 3/11 *** 5/2 

Pn Parameters 

Pnl is the active line and Pn2 is the active column. The unit of measurement 
can be character cells, decipoints, or pixels. You select the unit by using the 
position unit mode (PUM) and select size unit (SSU) sequences (Paragraphs 
5.2.7 and 5.3). 

5.10 SELECTING CHARACTER ATTRIBUTES 

You can select four different character attributes by using select graphic rendi- 
tion (SGR) sequences. Character attributes let you highlight your printed text. 

Underlining Para. 5.10.1 

Bold printing Para. 5.10.2 

Italic printing Para. 5.10.3 

Strike through Para. 5.10.4 

NOTE: The strike-through attribute is often used in legal documents, to indi- 
cate words deleted from a previous version of the document. 

The four character attribute sequences and the select font sequence (Para- 
graph 4.3.3) use the same basic SGR sequence. 

CSI Ps m 

9/11 *** 6/13 

You can select one or more of these attributes in the same sequence, by 
including several Ps values separated by semicolons (3/11). 

CSI Ps ; Ps ; Ps m 

9/11 *** 3/11 *** 3/11 *** 6/13 

The printer uses a selected attribute until you turn the attribute off or reset the 
printer. 

A Ps value of turns off all attributes: underlining, bold printing, italic printing, 
and strike through. 



116 PRINTING COMMANDS 



5.10.1 Underlining 

This sequence lets you turn the underlining feature on or off. When you turn 
underlining on, the printer underlines all printable characters that follow, includ- 
ing spaces. Underlining remains in effect across line and page boundaries, until 
you turn underlining off. 

The thickness of the underline and the distance below the baseline depend on 
the font you use. The baseline is the imaginary line that each printed line of 
characters rests on. The format for the underline sequence is as follows. 

CSI Ps m 

9/11 *** 6/13 

PS Parameter 

Ps turns underlining on or off. 

Ps Function 

4 Turn underlining on. 

24 Turn underlining off. 

5.10.2 Bold Printing 

This sequence lets you turn bold printing on or off. When you select bold 
printing, the printer either uses a bold (darker) font from the current type family 
or uses shadow printing to produce darker characters (if no bold font is 
available). 

NOTE: The printer performs shadow printing by imaging each character 
twice. The second image is offset from the first by 2 or more pixels in the 
horizontal direction, as specified in the font file. 
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The format for the bold printing sequence is as follows. 

CSI Ps m 

9/11 *" 6/13 

Ps Parameter 

Ps turns bold printing on or off. 

Ps Function 

1 Turn bold printing on. 

22 Turn bold printing off. 

5.10.3 Italic Printing 

This sequence turns italic printing on or off. When you turn on italic printing, the 
printer uses italic characters (if available) for the printable characters that 
follow the sequence.Otherwise, the printer underlines printable characters. 

NOTE: The printer does not tiave any built-in italic or bold fonts. You should 
use this sequence with italic fonts loaded from the host computer or on a ROM 
cartridge. 

The format for the italic printing sequence is as follows. 

CSI Ps m 

9/11 *** 6/13 

Ps Parameter 

Ps turns italic printing on or off. 

Ps Function 

3 Turn italic printing on. 

23 Turn italic printing off. 
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5.10.4 Strike Through 

This sequence lets you mark characters that you want to delete. The printer 
draws a line (similar to underlining) through the marked characters. The format 
for the strike-through sequence is as follows. 

CSI Ps m 

9/11 *** 6/13 



Ps Parameter 

Ps turns the strike-through attribute on or off. 

Ps Function 

9 Turn the strike-through attribute on. 

29 Turn the strike-through attribute off. 

5.11 JUSTIFICATION (JFY) 

This sequence lets you align printed text at the right margin. When you justify 
text, you change the spacing between words. Justified lines have the first 
character of the first word at the left margin (or at the line home position, if 
different), and the last character of the last word at the right margin. When you 
turn JFY on, the LN03 justifies all text that follows, until you turn JFY off. 

The printer spaces words evenly on each justified line. The SP (2/0) character 
indicates a word space to the printer. You can control the limits for word 
spacing with the Ps parameter for the justification sequence. (See the Ps 
parameter description.) 

The printer does not make end-of-line or hyphenation decisions. The following 
control characters and escape sequences determine where lines end. 

Carnage return (CR) 

Form feed (FF) 

Line feed (LF) 

Vertical tab (VT) 

Next line (NEL) 

Forward index (IND) 

Reverse index (Rl) 

Vertical position absolute (VPA) 
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The active font determines the spacing between characters in a word. Text that 
exceeds the printable area is lost, because the printer does not autowrap text 
during justification. 

The printer does not justify leading spaces, but sets them to the "normal" 
width of the SP (2/0) character (that is, the width of SP if you did not use the 
JFY sequence). Also, the pnnter does not shrink or expand the value of hori- 
zontal position relative (HPR) sequences in the text. If a line contains a horizon- 
tal tab (HT) or horizontal position absolute (HPA), the printer only justifies the 
text between the last HT or HPA and the end of the line. 

The format for the JFY sequence is as follows. 

CSI Ps SP F 

9/11 *" 2/0 4/6 

Ps Parameter 

Ps turns justification on or off. 

Ps Function 

Turn justification off. (default) 

2 Turn justification with limits on. 

?2 Turn justification without limits on. 

When you select justification with limits (Ps = 2), the printer will not shrink or 
expand the SP (2/0) character beyond the limits determined by the current font. 
Usually, these limits are in the range of 50 percent to 200 percent. 

When you select justification without limits (Ps = ?2), the printer can shrink SP 
to zero size or expand SP to any size. 
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5.12 DRAWING VECTORS (DECVEC) 

This sequence lets you draw horizontal or vertical lines with length and width. 
Margins do not affect line drawing. If you try to draw a line beyond the physical 
limits of the page, the printer will print the part of the line that occurs within the 
page. 

NOTE: The printer draws lines without modifying the active position. 

The format for the drawing vectors sequence is as follows. 

est Pn1 ; Pn2 ; Pn3 ; Pn4 ; Pn5 ! I 

9/11 *" 3/11 *** 3/11 *" 3/11 *** 3/11 *** 2/1 7/12 

Pn Parameters 

The Pn parameters select the length, width, and direction of the line. The select 
size unit (SSU) sequence (Paragraph 5.3) determines the unit of measurement 
for Pn2 through Pn5. 

• Pnl selects a horizontal (x) or vertical (y) line. 

Pnl Function 

Draw an x line — horizontal with respect to the page 
orientation, (default) 

1 Draw a y line — vertical with respect to the page 
orientation. 

Other Perform no action. 

• Pn2 selects the x start position. 
Default value: Pn2 = 0. 

• Pn3 selects the y start position. 
Default value: Pn3 = 0. 

• Pn4 selects the line length. If the requested line is less than 1 pixel long, 
the printer draws a line 1 pixel long. 

Default value: Pn4 = 1 . 
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• Pn5 selects the line width. If the requested line is less than 1 pixel wide, 
the printer draws a line 1 pixel wide. 
Default value: Pn5 = 1 . 

NOTE: For an x line, Pn4 specifies lengtti in the x direction and Pn5 specifies 
widtti in the y direction. For a y line, Pn4 specifies length in the y direction and 
the Pn5 specifies width in the x direction. 

5.13 RESET 

When you send a reset sequence, the printer resets the value or state of 
several operating features (Paragraph 5.14). There are two sequences you can 
use to reset the printer to its initial state. 

Reset to initial state (RIS) 
Soft terminal reset (DECSTR) 

These two sequences perform the same function. Each sequence resets all 
state variables to the initial values. 

Reset to Initial State (RIS) 

ESC c 

1/11 6/3 

Soft Terminal Reset (DECSTR) 

CSI ! p 

9/11 2/1 7/0 

NOTE: You can send DECSTR to the printer port of a VT100 or VT125 video 
terminal. 

5.14 INITIAL VALUES AND STATES 

The LN03 has a set of initial values permanently stored in memory for some 
escape sequences. The printer uses these initial values after you power up the 
printer or send a reset sequence (Paragraph 5.12). 

Table 5-7 shows the initial values the printer uses when you turn power on 
(power-up) or send a reset sequence. These values are typical selections for 
operating the printer. You cannot change the designation of initial values. 
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Table 5-7 Initial Operating Values* 
Feature State 

Receiving and Sending Data 



7-bits or 8-bits 



The printer uses the following formats^ 

• Receives 8-bit data and CY control cttaraetdrs 
iC1 receive sequence enabled). 

• sends 7-bit data and C1 control characters 
(C1 transmit sequence disabled). 



Fonts 
Loaded fonts 



-^.."^ 



Assigned fonts 



Soipctcd fnntoiSGRi 



At powet-up, the ROM-resident landscape and per^^iSt f[ 
fonts are available tor ptinting. - - v ^^"' "■" 

After a reset sequence, ail currently loaded fbQts jiM JI^";' 

available ■]'. 7 

The default ROM-resident portrait fonts are avaitaiatet ., , 
(Sec "Selected Fonts" below.) 

The printer assigns SGR numbers to type families anct 
fonts, as follows 

Name 



DEC built-in-1 fami^ 
Courier family 
Elite family 

Courier 10 poirtt, 10 pitch 
Elite 10 point, 12 pitch 
Courier 6.7 point, 13.6 fjitett 
Courier 10 point, t0.3p||Gti 
DEC built-in-1 fantily 
DEC built-in-1 tamHy 
DEC built-in-1 faini^ 



NOTE ROM font cartndgei, Cdn override some or all of the automatic 
assignments of ROM-resident fonts 

' The punter uses the settings m this table at power-up or after a reset 
sequence, unlosb noted 



SGR 


Assignment 


ID 


10 


t/pe f<imily 


DBULTN1 


11 


type familv 


RCOURIR 


12 


type family 


RELITEO 


13 


font 


RCOURIRJ02SK00GG 


14 


font 


RELITtnLCiL'SKOOGG 


15 


font 


RCOUHIH1L1VK00GG 


16 


font 


RCOURIR202SK00GG 


17 


type family 


DBULTN1 


18 


tvpi'fcirnily 


DBULTIM1 


19 


tvpe f.-imily 


DBULTN1 
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lUble 5-7 Initial Operating Values (Cont) 



-ftalnrs 



State 

The initial type family selected for printing is SGR 
number 10 The printer uses one of two fonts from that 
family, depending on the paper size switch ion the 
printer's back panel) 

Font 



Portrait DEC muttmntional 
10 pitch 10 point 

Portrait DEC multinational 
10 3 pitch. lOpuint 



8.5 X 11 



A4 



Margins 

' 'set top and 
' . liottDm ffiargms 
f (DfilPSTBM) 



The printer sets top and bottom margins based on the 
initial font. 



>>MOr£: AU m«aauremant8 are from the top edge of the printable area (0 35 
•Snt^tedtrom the edge of the paper) 



,-' t. - ftorait(8.5x 11) 
' Portrait {A4} 



Tap margin 

0.00 inches 
0.32 inches 



Bottom margin 

10 56 inches 
10.88 inches 



These margins produce a page size of 66 lines per page 
for 8.5 X 1 1 and A4 paper 



The printer sets left and right margins based on the 
initial font, as follows 



.''Ylghftnarglns 

^s „>- / - ■ 

'^ NOTE- AUnteaaurements are from the left edge of the printable aiea (0 25 

^ inches from the edge of the paper) 

"''\ I^At Lett margin Right margin 

: If « « 

LX'' - Porti!aft.{8.S XII) 00 inches 8 00 inches 

h^$'. R»rtraitlA4) 00 inches 7 73 inches 
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Table 5-7 initial Operating Values (Cont) 



Feature 

Tabs 

Set horizontal 
tab stops 
(DECSHTS) 

Font 

Portrait f8 5 V 11J 
Portrait (A4) 



Set vertical 
tab stops 
(DECSVTS) 

Font 

Portrdit 

(8 5 ' 11 and A4) 



State 



At power-up the printer sets a tab stop every 8 
character spaces The fiist tab stop is 8 character 
spaces from the left margin The initial font determines 
the size of a rharacter space as follows 

Distance between horizontal tabs 



800 inches 
773 inches 



240 pixels 
232 pixels 



After a reset sequence, the punter clears all tab settings 
and resets tabs to the initial values 

At power-up, the printer sets tabs every line The first 
tab IS set one line down from the top margin The initial 
font determines the distance between lines, as follows 

Distance between tab stops 

160 mchass 48 pixels 



After a reset sequence, the printer clears all tab settings 
and resets tabs to the initial values 



Paae Forrndt 

Page format select 
(PFSi 

Set lines 

per physical page 

(DECSLPP) 

Fbnt 

Portrait (6 5 ''11) 
Portrait iA4) 

Onqin 

pidcement mode 
iDECOPMl 



The pnnter sets the page foimat to 8-1/2 ^ 1 1 portrait 
page 

The printer sets the form length based on the font, as 
follows 



Form length 

1 1 00 inches 
11 33 inches 



3225 pixels 
3400 pixels 



The printer sets the oriqin at the uppei-left corner of the 
printable area (0 25 inches from the edge of the paper) 
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Table 5-7 Initial Operating Values (Cont) 
Feature State 



Origin 

placement mode 
(DECOPM) 

Spacing (SPI) 

Paper 

8-1/2 X 11 

A4 



Horizontal position 

absolute (HPA) 

and 

Vertical position 

absolute (VPA) 

Printing Format 

Justification 
(JFY) 

Select grapiiic 
rendition (SGR) 

Carriage return/ 
tine mode 
(DECCRNLM) 

Line feed/new line 
mode (LNM) 



The pnnter sets the origin at the upper-left corner of the 
printable area (0.25 inches from the edge of the paper). 



The printer sets the following increments 
Vertical Horizontal 



48 pixels 
(6.25 lines/inch) 

48 pixels 

(6.25 lines/inch) 



30 pixels 

(10 characters/inch) 

29 pixels 

(10.3 characters/inch) 



The printer sets the active position to the upper-left 
corner of the printable area (0.25 inches from the edge 
of the paper). This position is where the first character 
on the page prints. 



Justification is off. 



Character attributes (underlining, bold print, italic 
print, and strike through) are off. 

This mode is off. When it receives a new carriage return 
character, the printer returns to the left margin, but 
does not advance to a new line. 

This mode is off. When it receives a line feed character, 
the printer advances to a new line, but does not return 
to the left margin. 



Spacing and Positioning Unit 

The printer uses decipoints. 



Select size unit 
(SSU) 

Position unit mode 
(PUM) 



The initial setting for PUM is reset, so the unit of 
measure is character cell size. 
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6.1 PRINTING GRAPHS AND DRAWINGS 

This chapter describes how to select sixel mode. In sixel mode, you can print 
graphs and other drawings. The chapter also describes 

• how the host computer must encode the sixel data it sends to the LN03, 
and 

• how the LN03 decodes the data and prints the graphic image. 

A sixel is a group of six vertical pixels that represents bit map data for a 
graphic image. A pixel represents the individual dots of ink you see on a 
printed page. The printer processes sixel data as bits of information. A bit 
value of 1 means print a dot (pixel). A bit value of means leave a space. 

Sixels are coded as 8-bit bytes. Each byte is an ASCII character code. 
Paragraphs 6.3 and 6.4 describe the coding process. You can send sixel data 
to the printer after placing the printer in sixel mode. When you select sixel 
mode, the printer interprets the ASCII character codes as sixel data and prints 
a graphic image. 



126 
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6.2 SELECTING SIXEL MODE 

You select sixel mode by sending the following device control string (DCS). You 
also include all your sixel graphic data and formatting Information in the DCS. 
The formatting section of the DCS is called the sixel protocol. This section 
describes the features you can select with the sixel protocol. The DCS is the 
only method to enter sixel mode. You can exit and reenter sixel mode, but you 
cannot reset it. 

In sixel mode, the LN03 assembles the sixel dot patterns when it receives the 
ASCII character codes. You send the sixel data in the same device control 
string used to select sixel mode. 

DCS Ps1 ; Ps2 ; Ps3 q sixel data ST 

9/0 "* 3/11 *** 3/11 *** 7/1 *****"* 9/12 

DCS and Protocol Selector 

The DCS introducer and the protocol selector place the printer in sixel mode. 
The protocol does not have an initial state. The printer interprets the Ps param- 
eters in the protocol selector as follows. 

Psi Parameter 

Psi selects the horizontal grid size, vertical grid size, and pixel aspect ratio. 
The grid size defines the size of the area where you can place a single pixel. 
You should select the Psi value that most closely matches the device you are 
using to develop the sixel data. 

Table 6-1 lists the Psi values. You can override the Psi value with the Ps3 
parameter. 
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Table 6-1 


Fixed Grid Sues (Psi) 








Horizontal 






Vertical 




Grid Size 




Aspect Ratio 


Grid Size 


Psi 


(Inches) 




Vertical: Horizontal 


(Inches) 





0075 




200100 


21 


0150 


1 


0075 




200 100 


21 


0150 


2 


0030 




450 100 


451 


0135 






(LA100 


400 100 


4 1) 




3 


0045 




300 100 


31 


01 J5 


t 


0060 




250 100 


52 


0150 


5 


0075 




183 100 


21 


0137 






(LA100 


200 100 


2 1| 




b 


0090 




150 100 


32 


0135 


7 


0105 




130100 


54 


0137 






1 LAI 00 - 


125 100 


5 4) 




3 


0120 




112100 


98 


.0134 


9 


0135 




100100 


1 1 


0135 



Ps2 Parameter 

Ps2 selects a background color. The printer ignores this parameter. 

Ps3 Parameter 

Ps3 lets you select a horizontal grid size other than the standard sizes for Psi . 
Any Ps3 value other than overrides the Psi value. The Ps3 value can be in 
decipoints or pixels, selected by the select size unit (SSU) sequence (Para- 
graph 5.3). 

When you use Ps3, you must enter a pixel aspect ratio as the first character in 
the sixel data stream. The Ps3 value and the pixel aspect ratio define the grid 
size (including the vertical grid size). 



Sixel Data 

You can embed control characters and printable characters in the sixel data 
stream. The printer responds to the control characters listed in Tables 6-2 and 
6-3. The printer responds to printable sixel codes in the 3/15 to 7/14 range. 
Paragraph 6.4 describes how the printer interprets character codes. 
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After entering sixel mode, the printer determines the current sixel position from 
the text position. This position is called the graphic left margin. The horizontal 
and vertical directions are the ANSI text horizontal and vertical directions at the 
time you entered sixel mode. 

As each sixel prints, the active position advances to the next horizontal grid 
position. The distance moved is equal to the horizontal grid size selected by 
Ps1 or Ps3. 

Positioning is always relative to the active position. You cannot move back- 
ward, except by using the graphic carriage return and graphic new line control 
characters (Table 6-3). 

ST (String Terminator) 

ST causes the printer to leave sixel mode and return to text mode. 



Table 6-2 ANSI Graphic Control Characters 







Column/ 




Name 


Mnemonic 


Row 


Function 


Cancel 


CAN 


1/8 


CAN causes the printer to 
leave sixel mode 


Substitute 


SUB 


1/10 


SUB IS processed as a bla 



Escape 



AlfCI 

control 

codes 



ESC 



1/11 



8/0 

through 

9'15 



sixel (3/15) 

ESC causes the pnnter to 
leave sixel mode and process 
ESC as the start of a new 
escape sequence 

Any C1 code causes the 
printer to leave sixel mode 
and process that CI code 



NOTE The printer treats other control codes in the 0/0 through 1/ 15 range as 
errors 
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Table 6-3 Private Graphic Control Characters 
Name Mnemonic Code Function 



G'aphic& 

r<?poat 

introducei 



Raster 
attributes 



Graphic 
car ridqp 
return 



DECGRI 



! 

/ 1 



DECGRA 



2/2 



DECGCR 



$ 

2/4 



DECGRI starts a repeat sequence 
This IS followi'd by a number that 
indicates how many times to 
repeat the next sixel code The 
maximum DECGRI value ib 32766 

DECGRA dr'finfs the pixel aspect 
ratio for the si/el data that follows 
It The pixel aspect ratio is tne 
ratio of A pixel s vertical si7e to its 
horizontal size For cxnmple. a 2 1 
ratio indicates a pixol is twice as 
tall as It IS wide This ratio must be 
the firbt chiiracter in the sixel data 
stream or the printer ignores it. 

DECGCR returns the active 
pobitinn to the graphic left margin 



Graphic. DECGNL — DECGNL returns th*: .'iclive new 

line ? 1 \ LOoition to the qraphic left marqin 

■trid ailvaricus to the ne^t linu 
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6.3 HOW THE HOST COMPUTER SENDS SIXEL DATA 

To create a sixel, you take a 6-bit data packet and add 077 octal to form an 8- 
bit byte. The byte represents an ASCII character between 077 and 176 octal. 

The host computer creates the sixel by adding 077 octal to the binary bit map 
data. The LN03 decodes the sixel by subtracting 077 octal to reform the binary 
data. The following paragraphs describe the procedure for encoding binary 
data into sixels. 

Data bits are arranged in the data stream in a specific order. Essentially, the 
order is from the most significant bit to the least significant bit. For example, 
assume the host is sending a buffer with 3 bytes of data, and a pointer is 
pointing to the first byte in the buffer. 

The host sends 6 bits at a time, in the following order. 

1 . Bits 7 through 2 from byte 

2. Bits 1 and from byte 0, and bits 7 through 4 from byte 1 

3. Bits 3 through from byte 1 , and bits 7 and 6 from byte 2 

4. Bits 5 through from byte 2 

In this example, the host sends 3 bytes of data as 4 characters. 

If the data buffer does not contain an even multiple of 6-bit groups, the host 
must send extra bits. For example, to send 2 bytes of data, the host must 
convert 16 bits. The host converts two 6-bit groups to sixels, leaving 4 bits. The 
host converts these 4 bits by adding 2 extra bits with undefined values. When 
the printer detects the end of record, the extra bits are discarded. 

The following example shows step by step how the host would remove 3 bytes 
from the data buffer and convert them to sixels. Figure 6-1 shows the 3 bytes in 
the data buffer. 
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1 

2 


MSB 
7 


6 


5 


BIT 

4 


3 


2 


1 


LSB 



BYTE 











1 


1 
















1 





1 





1 





1 





























MA-n51-83 



Figure 6-1 Three Bytes of Data in Buffer 

1 . Removes bits 7 through 2 of byte from the buffer. 

000110(2) = 006(8) 

2. Adds 077 octal. The sum equals the ASCII character code used for the 
sixel — in this case, an uppercase E. 

006(8) 
+ 077(8) 

105(8) = E 

3. Places the ASCII character code for the sixel in a buffer that will be sent to 
the printer. 



E 
105 



4. Removes bits 1 and of byte 0, and bits 7 through 4 of byte 1 from the 
buffer. 

000101(2) = 005(8) 

5. Adds 077 octal. The sum is the ASCII character code used for the second 
sixel — an uppercase D. 

005(8) 
+ 077(8) 

104(8) = D 
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6. Places the second sixel in the buffer that will be sent to the printer. 

E D 
105 104 

7. Removes bits 3 through of byte 1 , and bits 7 and 6 of byte 2 from the 
buffer. 

010100(2) = 024(8) 

8. Adds 077 octal. The sum is the ASCII character code used for the third 
sixel — an uppercase S. 

024(8) 
+ 077(8) 

123(8) = S 

9. Places the third sixel in the buffer that will be sent to the printer. 

EDS 
105 104 123 

10. Removes bits 5 through of byte 2 from the buffer. 

000000(2) = 000(8) 

11. Adds 077 octal. The sum is the ASCII character code for the fourth 
sixel — a question mark (?). 

000(8) 
+ 077(8) 



077(8) = ? 

12. Places the fourth sixel in the buffer and sends the characters to the 
printer. 

EDS? 
105 104 123 077 
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6.4 HOW THE PRINTER DECODES SIXEL DATA 

The LN03 receives sixel data as ASCII character codes in the 3/15 through 
7/14 range. The printer processes 8-bit codes in the 11/15 to 15/14 range by 
converting the eighth bit to a 0, then processing the data as 7-bit codes. 

Because the column codes are restricted to the 3/15 (octal 077) through 7/14 
(octal 176) range, the host computer adds an offset of octal 077 to each sixel 
column octal code. 

The printer determines which of the 6 pixels to print as follows. 

1 . Subtracts the offset (077 octal) from the received code. 

2. Assigns each of the low-order 6 bits to a grid position. The 6 pixels are 
arranged vertically as follows. 

Top pixel Bit (LSB) 

Bit 1 

Bit 2 

Bits 

Bit 4 
Bottom pixel Bit 5 (MSB) 

For example, if the printer receives the code value 105 octal, 

ASCII code 7 6 5 4 3 2 1 
01000 101 

it subtracts the offset value (077 octal) from the code value. Then the printer 
maps the resulting value of 6 into memory as follows. 

Data bits 5 4 3 2 1 

000110 

Memory 1 o 

2* 
3- 
4o 
5o 
6o 
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A • indicates the dot will print and o indicates tine dot will not print. The printer 
develops a bit map of the image by grouping the sixel dots to print. 

Table 6-4 shows the printable dot patterns used for each character code in the 
3/15 (octal 77) through 7/14 (octal 176) range. The table lists the octal values of 
the codes received by the printer. The printer creates the dot patterns shown 
by subtracting 077 octal from the received code. 



Table 6-4 PnntaUe Df>t Ratterna for Sixel Mode 



Octal 
Value 



Dot 
nrttern 



Character 



Octal 
Value 



Dot 
Pattern 



077 



o 
o 
o 


o 
o 



103 





o 
o 



o 



100 



104 



o 
o 
o 
o 
o 



o 
o 






101 



105 



o 
o 
o 





o 
o 
o 



8 



102 



106 





o 
o 
o 



e 
e 
• 

o 
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Character 



H 



ntable 


Dot Patterns for Sixel Mode (Cont) 




Octal 


Dot 


Octal 


Dot 


Value 


Pattern 


Character Value 


Pattern 


107 





M 115 







o 




• 









• 




• 




• 




o 




o 









o 


110 


• 


N 116 


• 




o 




• 




o 




• 




• 




• 




o 




o 




o 




o 


111 


o 


117 







• 









o 









• 









o 




• 




o 








112 



o 
o 



120 



o 
o 





113 



o 
o 

o 
o 



121 



114 



122 



o 
o 



o 
o 
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Table 6-4 Printable Dot Patterns for Sixel Mode (Cont) 



Character 



Octal 


Dot 




Octal 


Dot 


Value 


Pattern 


Character 


Value 


Pattern 


123 





• 




Y 


131 


o 

• 



• 



124 



132 






U 



125 







133 



o 
o 



126 



134 



W 



127 



130 




o 

o 

o 



o 



135 



136 



o 



o 



o 
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Table 6-4 PrintaUe Dot Patterns for Slnt1NMlBi{e«iit| 



Octal Dol «dW 0«t 

Character V^lue Rsttom CftMadtr Vriue tallern 



137 • t4S Q 

o • 

o • 

o o 

o o 

• • 

140 • f 14S • 

o • 

• 

o . . o 

o ft 

141 o 8 *' -■ »4T o 

• o 
o o 
o • 
o o 



142 • h tSO * 

• o 
o 
o • 
o o 

• • 

143 o I tSI o 
o • 

• o 

o • 

o o 

• • 

144 • I \SZ • 

• 

• o 
o • 
o o 

• • 
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Tdil««-4 PrinUUa-fiotPMtariis for Sixel Mode (Cont) 



Hot 
Character >IUue ff rt te ni 

k 1S3 o 

D 



Octal 
ChanKtor Value 

q 161 



Dot 
Pattern 









o 



tS4 



162 



O 
o 



m 



1$$ 



163 



o 
o 



196 



164 



o 



1S7 ' 



o 

o 



165 



o 



m' 



o 

o 



166 



o 
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Table 6-4 


Printable Dot Patterns for Sixei Mode (Cont) 




Character 


Octal 
Value 


Dot 

Pattern 


Octal 
Character Value 


Dot 
Pattern 


w 


167 


o 



o 

• 


i 173 


o 
o 

• 
• 



170 • I 174 

o 
o 



171 o 1 175 

o 



172 • ~ 176 





CHARACTER SETS 



A 



This appendix sliows tlie 17 character sets supported by the LN03 printer. 
Character Set Page 



7-bit ASCII 


142 


United Kingdom 


143 


Dutch 


144 


Finnish 


145 


French 


146 


French Canadian 


147 


German 


148 


Italian 


149 


Japanese (JIS Roman) 


150 


Norwegian/Danish 


151 


Spanish 


152 


DEC Supplemental 


153 


Swedish 


154 


Swiss 


155 


DEC Technical 


156 


VT100 Line Drawing 


157 


ISO Norwegian/Danish 


158 



141 



142 APPENDIX A: CHARACTER SETS 



ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 BI 


S7 
66 
B5 




1 




1 





1 






1 

1 


1 




1 

1 








NUL 









20 
16 
10 


SP 


40 

32 
20 





60 

48 
30 


@ 


100 
64 
40 


P 


120 
80 
50 


\ 


110 
96 
60 


P 


160 
112 
70 


1 


1 




1 
1 


DC1 

IXON) 


21 
17 

11 


[ 


41 

33 
21 


1 


61 
49 
31 


A 


101 

65 
41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


1 




2 
2 
2 




22 

18 
12 


Tl 


42 
34 
22 


2 


62 
BO 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 
114 
72 


3 


11 




3 
3 
3 


DCS 

IXOFFI 


23 

19 
13 


# 


43 
35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 

53 


c 


143 
99 
63 


s 


163 
115 
73 


4 


10 




4 
4 
4 




24 
20 
14 


$ 


44 
36 
24 


4 


64 
52 

34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 
116 


5 


10 1 




5 
5 
5 




25 
21 

15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
59 
45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 
117 
76 


6 


110 




6 
6 
6 




26 
22 

16 


& 


46 
38 
26 


6 


66 
54 

36 


F 


106 
70 
46 


V 


126 
86 
56 


f 


146 
102 

66 


V 


166 
118 


7 


111 




7 
7 

7 




27 
23 

17 


f 


47 
39 
27 


7 


67 
55 

37 


G 


107 
71 
47 


w 


127 
87 
57 


g 


147 
103 
67 


w 


167 
119 
77 


S 


10 


BS 


10 
8 

a 


CAN 


30 
24 
18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


n 

9 
9 




31 

25 

19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 

73 
49 


Y 


131 

89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 

10 
A 


SUB 


32 
26 
lA 


* 


52 
42 
2A 


• 


72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


J 


152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 

11 
B 


ESC 


33 
27 

IB 


+ 


53 
43 
2B 


' 


73 
59 
3B 


K 


113 
75 
4B 


[ 


133 
91 

58 


k 


153 
107 
6B 


< 


173 
123 
78 


12 


110 


FF 


14 
12 
C 




34 
28 

IC 


• 


54 
44 
2C 


< 


74 
60 

3C 


L 


114 
76 
4C 


\ 


134 
92 
5C 


1 


154 
108 
6C 


1 


174 
124 
7C 


13 


110 1 


CR 


15 
13 

D 




35 
29 
ID 


- 


55 
45 
2D 


= 


75 

61 
3D 


M 


115 
77 
40 


] 


135 
93 

5D 


m 


155 
109 

60 


> 


175 
125 

70 


14 


1110 


SO 


16 

14 
E 




36 
30 
IE 




56 
46 
2E 


> 


75 
62 
3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6F 


~ 


176 
126 
7E 


15 


1111 


SI 


17 
15 
F 




37 

31 
IF 


/ 


57 
47 

2F 


? 


77 
63 
3F 





117 
79 
4F 


- 


137 
95 
5F 


o 


157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/1 1 
33 
27 
IB 



COLUMN/ ROW 
OCTAL 
DECIMAL 
HEX 



Figure A-1 7-Bit ASCII Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 B1 


B7 
B6 
B5 








1 






1 
1 


1 




1 

1 


1 
1 



1 
1 
1 








NUL 









20 

16 
10 


SP 


40 
32 
20 





60 
48 
30 


® 


100 
64 
40 


P 


120 
30 
50 


\ 


140 
96 
60 


P 


160 
112 
70 


1 


1 




1 
1 
1 


DC1 

(XON) 


21 
17 

11 


! 


41 
33 

21 


1 


61 
49 
31 


A 


101 
65 

41 





121 
81 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 




2 
2 
2 




22 
18 
12 


11 


42 
34 
22 


2 


62 

50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 

114 
72 


3 


11 




3 
3 
3 


DC 3 

(XOFFI 


23 
19 

13 


£ 


43 
35 

23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 
53 


c 


143 
99 
63 


s 


163 
115 
73 


4 


10 




4 
4 
4 




24 
20 
14 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 
116 
74 


5 


10 1 




5 
5 

5 




25 
21 

15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
69 

45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 
117 
75 


6 


110 




6 
6 
6 




26 
22 
16 


& 


46 
3B 
26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 
86 
56 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 




7 
7 
7 




27 
23 

17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 

71 
47 


w 


127 
87 
57 


g 


147 

103 
67 


w 


167 
119 
77 


8 


10 


BS 


10 
8 
8 


CAN 


30 
24 
18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


11 
9 
9 




31 
25 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 

59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 
10 
A 


SUB 


32 
26 
1A 


* 


52 
42 
2A 




72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


J 


152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 
11 
B 


ESC 


33 
27 
IB 


+ 


53 
43 
28 


: 


73 
59 
3B 


K 


113 
75 
4B 


C 


133 
91 
5B 


k 


153 
107 
6B 


< 


173 
123 

7B 


12 


110 


FF 


14 
12 
C 




34 
28 
1C 


> 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 


\ 


134 
92 
5C 


1 


154 
108 
6C 


1 


174 
124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 
10 


- 


65 
45 
2D 


= 


75 
61 
3D 


M 


115 
77 
4D 


] 


135 
93 
5D 


m 


155 
109 
60 


> 


175 
125 
70 


14 


1110 


SO 


16 
14 

E 




36 
30 
IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6E 


■^ 


176 
126 
7E 


IB 


1111 


SI 


17 
15 

F 




37 
31 

IF 


/ 


57 
47 
2F 


7 


77 
63 
3F 


O 


117 
79 

4F 


- 


137 
95 
5F 


o 


157 
111 

6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/11 

33 
27 
IB 



COLUMN/ ROW 
OCTAL 
DECIMAL 
HEX 



n- 



IGHLIGHTS DIFFERENCES 
ROM ASCII 



Figure A-2 United Kingdom Character Set 
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COLUMN 





1 


2 


3 


4 


5 


6 


7 




ROW 


BITS 

b7 
b6 
b5 
b4 b3 b2 bl 










1 









1 


I 




1 

1 


1 




1 
1 
1 










NUL 




G 




20 
16 
10 


SP 


40 
32 
20 





60 
48 
30 


^ 


100 
64 
40 


P 


120 
80 
50 


\ 


140 
96 
60 


P 


160 

112 
70 




1 


1 




1 

1 
1 


DC1 

IXON) 


21 
17 
11 


! 


41 
33 

21 


1 


61 
49 
31 


A 


101 
65 

41 


Q 


121 
SI 
51 


a 


141 
97 
61 


q 


161 
113 

71 




2 


10 




2 
2 
2 




22 
18 
12 


1 1 


42 
34 
22 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


1S3 
114 
72 




3 


11 




3 
3 
3 


DCS 

IXOFFI 


23 
19 
13 




43 
35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 


c 


143 
99 
63 


s 


163 
115 




4 


10 




4 
4 
4 




24 
20 
14 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
34 
54 


d 


144 
100 
64 


t 


164 
116 
74 




5 


10 1 




5 
5 
5 




25 
21 
15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
69 
45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 
117 
75 




6 


110 




6 
6 

6 




26 
22 

16 


& 


46 
38 

26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 

86 
56 


f 


146 
102 
66 


V 


166 
118 
76 




7 


111 




7 

7 

7 




27 
23 
17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


g 


147 
103 
67 


w 


167 
119 
77 




8 


10 


BS 


10 
8 
8 


CAN 


30 
24 
18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 

48 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 
78 




9 


10 1 


HT 


11 
9 
9 




31 
25 

19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 




10 


10 10 


LF 


12 
10 

A 


SUB 


32 
26 

lA 


* 


52 
42 
2A 


: 


72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


J 


152 
106 
6A 


z 


172 

122 
7A 




11 


10 11 


VT 


13 

11 
B 


ESC 


33 

27 
IB 


+ 


53 
43 
2B 


; 


73 
59 
3B 


K 


113 
75 
4B 


H 


133 
91 
6B 


k 


153 
107 
68 


■ 


173 
123 
7B 




12 


110 


FF 


14 

12 
C 




34 
28 
IC 


> 


54 
44 
2C 


< 


74 
50 
3C 


L 


114 
76 
4C 


n 


134 
92 
5C 


1 


154 
108 
6C 


■1 


174 
124 
7C 




13 


110 1 


CR 


15 
13 
D 




35 
29 
ID 


- 


55 
45 
2D 


= 


75 
61 
3D 


M 


115 
77 
4D 


1 


135 
93 
5D 


m 


155 
109 
6D 


Bill 


175 
125 
7D 




14 


1110 


SO 


16 

14 

E 




36 
30 

IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6E 


■ill 


176 
126 
7E 




15 


1111 


SI 


17 
15 

F 




37 
31 

IF 


/ 


57 
47 
2F 


? 


77 
63 
3F 


O 


117 
79 
4F 


- 


137 
95 
5F 


o 


157 
111 
BF 


DEL 


177 
127 
7F 





KEY 



ARACTER 


ESC 


1/11 


COLUMN/ ROW 




33 


OCTAL 






27 


DECIMAL 






IB 


HEX 



HIGHLIGHTS 
DIFFERENCES 
FROM ASCII 



NOTE: 

THE FOLLOWING TABLE INDICATES THE APPROXIMATIONS THAT ARE USED 

TO REPRESENT THE DUTCH CHARACTERS THAT ARE NOT AVAILABLE IN THE 

DECMCSSET. (THESE APPROXIMATIONS ARE TO BE COMPATIBLE WITH THE 

VT220 AND VT24al THE CHARACTER POSITION IN THE CHART IS LISTED BY 

COLUMN/ROW. 

COLUMN/ CHARACTER SET APPROXIMATION 

ROW NAME (SYMBOLl NAME (SYMBOL) 

4/0 THREE QUARTERS (3/a) SUPERSCRIPT (' ) 

5/11 LOWERCASE ij LIGATURE (ill LOWERCASE y WITH DIAERESIS (y) 

7/11 DIAERESIS (■•) QUOTATION MARKS (") 

7/12 FLORIN SIGN (fl LOWERCASE f (f) 

7/14 ACUTE ACCENT (•) APOSTROPHE, SINGLE QUOTATION MARK. 

ASCII ACUTE ACCENT CI 



MA-089 3-830 



Figure A-3 Dutch Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 Bl 


B7 
B6 
85 





1 



1 





1 


1 




1 



1 




' , 








NUL 




D 




20 

15 
10 


SP 


40 
32 

20 





60 
48 
30 


@ 


KM 
64 
40 


p 


120 
80 
50 


^ 


140 
96 
60 


P 


160 

112 
70 


1 


1 




1 
1 
1 


DC1 

IXONl 


21 
17 
11 


! 


41 
33 
21 


1 


51 
49 
31 


A 


101 
65 
41 


Q 


121 
81 

51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 




2 
2 
2 




22 
18 
12 


II 


42 

34 
22 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 
114 
72 


3 


11 




3 
3 
3 


DC3 

(XOFFl 


23 
19 
13 


# 


43 

35 
23 


3 


63 

bl 
33 


C 


103 

67 

43 


S 


123 
33 

53 


c 


143 
99 
63 


s 


163 

lis 

73 


4 


10 




4 
4 

4 




24 
20 

Id 


$ 


44 
36 
24 


4 


64 
52 

34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 

116 
74 


5 


1 D 1 




5 
5 
5 




25 
21 

15 


% 


45 
37 
25 


5 


65 

53 
35 


E 


105 
69 

45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 
117 
7S 


6 


Olio 




6 
6 
6 




26 
22 

16 


& 


45 
38 

26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 

86 
56 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 




7 
7 




27 
23 

17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


g 


147 
103 
67 


w 


167 
119 
77 


8 


10 


BS 


10 
8 
8 


CAN 


30 
24 

18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 

78 


9 


10 1 


HT 


n 

9 

9 




31 
25 

19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 
ID 

A 


SUB 


32 
26 

lA 


* 


52 
42 
2A 


: 


72 
58 

3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


i 


152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 
B 


ESC 


33 
27 


+ 


53 
43 
2B 




73 
59 
3B 


K 


113 
75 
4B 


H 


133 
91 
5B 


k 


153 
107 
6B 


WmmM 


173 
123 
7B 


12 


110 


FF 


14 
12 
C 




34 
28 

IC 


' 


54 
44 
2C 


< 


74 
BO 
3C 


L 


114 
76 
4C 


B 


134 
92 

5C 


1 


154 
108 
6C 




174 
124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 
ID 


- 


55 
45 
2D 


= 


75 
61 
3D 


M 


115 
77 
4D 


^ 


135 
93 
5D 


in 


165 
109 
6D 


IBI 


175 
125 
7D 


14 


1110 


SO 


14 




36 

30 
IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


ii« 


136 

94 
5E 


n 


156 
110 
6E 


■ 


176 
126 
7E 


16 


1111 


SI 


17 
15 

F 




37 
31 
IF 


/ 


57 
47 
2F 


7 


77 
63 
3F 


O 


117 
79 
4F 




137 
95 
5F 


o 


157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/1 1 
33 
27 
IB 



COLUMN/BOW 
OCTAL 
DECIMAL 
HEX 



HIGHLIGHTS DIFFERENCES 
FROM ASCII 



Figure A-4 Finnish Character Set 
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now 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

84 B3 B2 B1 


87 
B6 
B5 





1 




1 






1 






I 


1 




1 
1 








NUL 









20 

16 
10 


SP 


40 
32 
20 


O 


60 
48 
30 


■M^WAi 


100 
64 

40 


p 


120 
80 
50 


\ 


140 
96 
60 


P 


160 
112 
70 


1 


1 






DC1 

(XONl 


21 

17 
11 


! 


41 
33 
21 


1 


61 
49 
31 


A 


101 
65 

41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 








22 
18 
12 


M 


42 

34 
22 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 

114 
72 


3 


11 






DC3 

IXOFFI 


23 
19 
13 


S 


43 
35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 
53 


c 


143 
99 
63 


s 


163 
115 
73 


4 


10 








24 
20 

14 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 

44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 
116 
74 


5 


10 1 








25 
21 

15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
69 
45 


U 


125 

85 

55 


e 


145 
101 
65 


u 


165 
117 
75 


6 


Olio 








26 

22 
16 


& 


46 
38 
26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 
86 
56 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 








27 
23 
17 


/ 


47 
39 
27 


7 


67 

55 
37 


G 


107 
71 

47 


w 


127 
87 
57 


g 


147 
103 
67 


w 


167 
119 
77 


S 


10 


BS 




CAN 


30 
24 
18 


( 


50 

40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
5B 


h 


150 
104 
68 


X 


170 

120 
78 


9 


10 1 


HT 






31 
25 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


m 

73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 




SUB 


32 
26 
lA 


* 


52 
42 
2A 




72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


i 


152 

106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 




ESC 


33 

27 
IB 


+ 


53 
43 
2B 


' 


73 
59 
3B 


K 


T13 
75 
4B 


^B 


133 

91 
5B 


k 


153 

107 
68 


msmm 


173 
133 
7B 


12 


110 


FF 






34 
23 

1C 


• 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 


^yi^i<^: 


134 
92 
5C 


1 


154 
108 
6C 


iilii 


174 

124 
7C 


13 


110 1 


CR 






36 
29 
ID 


- 


55 
45 
2D 


= 


75 
61 
3D 


M 


115 
77 
4D 


M 


135 
93 
5D 


m 


155 
109 
6D 


■if 


175 
125 
7D 


14 


1110 


SO 






36 
30 
IE 




56 
46 
2E 


> 


76 
62 

3E 


N 


176 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6E 




176 
126 

7E 


15 


1111 


SI 






37 
31 
IF 


/ 


57 
47 

2F 


? 


77 
63 
3F 





117 
79 

4F 




137 
95 
5F 


o 


157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/n 

33 
27 
IB 



COLUMN/ROW 
OCTAL 
DECIMAL 
HEX 



HIGHLIGHTS DIFFERENCES 
FROM ASCII 



NOTE 

QUOTATION MARKS (") ARE USED AS AN APPROXIMATION 

FOR THE DIAERESIS MARK (-), COLUMN 7/ROW 14, 



Figure A-5 French Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 63 B2 B1 


B7 
B6 
B5 





1 






1 

I 


1 




1 



1 
1 



1 
1 








NUL 









20 

16 

to 


SP 


40 
32 
20 





60 

48 
30 


■1 


100 
64 
40 


P 


120 
SO 
50 


i^*^ 


140 
96 
60 


P 


160 
112 

70 


1 


1 






DC1' 

(XONl 


21 
17 

11 


I 


41 
33 
21 


1 


61 
49 
31 


A 


101 
65 
41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 








22 
18 
12 


1 1 


42 
34 
22 


2 


62 

50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 

62 


r 


1B2 
114 
72 


3 


Q 1 1 






DC3 

(XOFF) 


23 

19 
13 


# 


43 
35 
23 


3 


63 
51 
33 


C 


103 
67 

43 


S 


123 
83 
53 


c 


143 
99 
63 


s 


163 
115 
73 


4 


1 n n 








24 
20 

14 


$ 


44 
36 
24 


4 


64 

5? 
34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 
116 
74 


5 


10 1 




5 
5 
5 




25 

21 
15 


% 


45 
37 

25 


5 


65 

53 
35 


E 


105 
69 

45 


U 


125 
85 

55 


e 


145 
101 
65 


u 


165 
117 

75 


6 


110 




6 
5 
B 




26 
22 

16 


& 


46 

38 
26 


6 


66 

54 
36 


F 


106 
70 
46 


V 


126 
86 
56 


f 


146 
102 
66 


V 


166 

lie 

76 


7 


111 




7 
7 




27 
23 

17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


9 


147 
103 

67 


w 


167 

119 
77 


8 


10 


BS 


10 
S 
8 


CAN 


30 

24 

18 


( 


50 
40 
28 


8 


70 

56 
38 


H 


110 
72 
48 


X 


130 

88 
58 


h 


150 
104 
68 


X 


170 
120 
78 


9 


1 1 


HT 


11 
9 
9 




31 
25 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


m 

73 

49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 

10 
A 


SUB 


32 

26 
1A 


* 


52 
42 
2A 


= 


72 
58 
3A 


J 


112 
74 

4A 


z 


132 
90 
5A 


J 


152 
108 
6A 


z 
4 


172 
122 
7A 

-173 
123 
78 


11 


10 11 


VT 


13 
B 


ESC 


33 
27 
IB 


+ 


53 
43 
2B 


J 


73 
59 
3B 


K 


113 
75 
4B 


t 


133 
91 

5a 


k 


153 
107 
6B 


12 


110 


FF 


14 
12 

C 




34 
28 

IC 


' 


54 

44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 


« 


134 
92 
5C 


1 


154 
108 
6C 


4 


174 
124 
7C 


13 


110 1 


CR 


15 
13 





35 
29 

ID 


- 


55 
45 
2D 


= 


75 
61 

3D 


M 


115 
77 
4D 


1^ 


135 
93 
5D 


m 


155 
109 

60 


% i 


175 
125 

7D 


14 


1110 


SO 


16 
14 
E 




36 
30 

IE 


■ 


56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 

4E 




136 
94 

5E 


n 


156 
110 
6E 


s 


176 
126 
7E 


15 


till 


SI 


17 

15 




37 
31 

IF 


/ 


57 
47 
2F 


7 


77 
63 
3F 





117 
79 

4F 




137 
95 

5F 





157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 




COLUMN/ROW 


p^ 


HIGHLIGHTS DIFFERENCES 


OCTAL 


mm 

:>:::■:■>:■:■> 


FROM ASCII 




HEX 







Figure A-6 French Canadian Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 62 B1 


67 
86 
B5 








? 




1 


1 




1 


1 


1 
1 




1 

1 








NUL 










16 
10 


SP 


40 
32 
20 





60 
48 
30 


H 


100 
64 
40 


P 


120 
80 
50 


\ 


140 
96 
60 


P 


160 
112 
70 


1 


1 




I 
1 
1 


DC1 

IXONI 


21 

17 
11 


\ 


41 
33 

21 


1 


61 
49 

31 


A 


101 
6S 
41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 

71 


2 


10 




2 
2 
2 




22 
18 
12 


II 


42 
34 
22 


2 


62 
GO 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 

114 
72 


3 


11 




3 
3 

3 


DC3 

IXOFF) 


23 
19 

13 


# 


43 
35 

23 


3 


63 
51 
33 


C 


103 
67 

43 


S 


123 
83 
53 


c 


143 
99 
63 


s 


163 
115 
73 


4 


10 




4 
4 
4 




24 
20 

U 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
84 

54 


d 


144 
100 
64 


t 


164 
116 
74 


5 


10 1 




5 
5 




25 

21 
15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
69 
45 


U 


125 
85 
55 


e 


145 
101 

65 


u 


165 
117 

75 


6 


110 




5 

6 
B 




26 
22 
16 


& 


46 
38 

26 


6 


66 
54 
36 


F 


106 

70 

46 


V 


126 
86 
56 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 




7 
7 

7 




27 
23 

17 


t 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


9 


147 

103 
57 


w 


167 
119 
77 


8 


10 


BS 


10 
8 
8 


CAN 


30 
24 
18 


( 


50 
40 
28 


8 


70 

56 
38 


H 


110 
72 
48 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


n 

9 
9 




31 
25 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


in 

73 
49 


Y 


131 
89 
59 


i 


151 
105 

6a 


y 


171 
121 
79 


10 


10 10 


LF 


12 
10 

A 


SUB 


32 
26 
lA 


* 


52 
42 
2A 




72 
58 

3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


i 


152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 
11 
B 


ESC 


33 
27 
IB 


+ 


53 
43 
2B 


: 


73 
59 
3B 


K 


113 
75 
4B 


III 


133 
91 
5B 


k 


153 
107 
6B 


liii 


173 

123 
7B 


12 


110 


FF 


14 
C 




34 

?8 
1C 


' 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 


ill 


134 
92 
5C 


1 


154 
108 
6C 


iiii 


174 

124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 
ID 


- 


55 
45 
2D 


= 


75 

61 
3D 


M 


115 

77 
4D 


111 


135 
93 
5D 


m 


155 
109 
60 




175 
125 
70 


14 


1110 


SO 


15 
14 

E 




36 
30 
IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 

110 
6E 


B 


176 
126 

7E 


15 


1111 


SI 


17 
15 
F 




37 
31 

IF 


/ 


57 
47 
2F 


? 


77 
63 
3F 


O 


117 
79 

4F 


- 


137 
95 
5F 





167 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/1 1 
33 
27 
IB 



COLUMN/ROW 
OCTAL 
DECIIWAL 
HEX 



HIGHLIGHTS DIFFERENCES 
FROM ASCII 



Figure A-7 German Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 B1 


B7 
B6 
85 





1 


D 
1 





1 
1 


1 





1 


1 
1 



1 
1 








NUL 









20 
16 

10 


SP 


40 
32 
20 





60 
48 
30 


§ 


100 
64 
40 


p 


120 
80 
50 


S 


140 
96 
60 


P 


160 

112 
70 


1 


1 




1 
1 
1 


DC1 

IXONl 


21 
17 
11 


! 


41 
33 
21 


1 


61 
49 

31 


A 


101 
65 

41 


Q 


121 
81 

51 




141 
97 

61 


q 


161 
113 
71 


2 


10 




2 
2 
2 




22 
18 
12 


n 


42 
34 
22 


2 


62 
50 
32 


B 


102 

66 
42 


R 


122 
82 
52 




142 
98 
62 


r 


162 
114 
72 


3 


11 




3 

3 
3 


DCS 

(XOFF) 


23 

19 
13 


£ 


43 
35 
23 


3 


63 

51 
33 


C 


103 
67 
43 


S 


123 
83 
53 




143 
99 
63 


s 


163 

115 
73 


4 


10 




4 
4 

4 




24 

20 

!4 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
84 
54 




144 
100 
64 


t 


164 
116 
74 


5 


10 1 




5 
5 
b 




25 
21 
15 


% 


45 
37 
25 


5 


65 
53 

35 


E 


105 
69 
45 


U 


125 
85 
55 




145 

101 
65 


u 


165 
117 
76 


6 


110 




6 

6 
6 




26 
22 
16 


& 


46 
38 
26 


6 


66 

54 
36 


F 


106 
70 
46 


V 


126 
SG 
56 




146 
102 
66 


V 


166 
118 
76 


7 


111 




7 
7 
7 




27 
23 

17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 




147 
103 
67 


w 


167 
119 
77 


8 


10 


BS 


10 
8 

8 


CAN 


30 
24 
18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
58 




160 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


11 
9 
9 




31 
25 
19 


) 


51 
41 
29 


9 


71 

57 
39 


I 


m 

73 

49 


Y 


131 
89 
59 




151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 
10 
A 


SUB 


32 
26 

1A 


* 


52 
42 
2A 




72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 
5A 




152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 

n 

B 


ESC 


33 
27 

IB 


+ 


53 
43 
2B 


' 


73 
59 
38 


K 


113 

75 
4B 


o 


133 

91 
56 




163 
107 

6B 


* 


173 
123 
78 


12 


110 


FF 


14 
12 

C 




34 

28 
1C 


I 


54 
44 
2C 


< 


74 
60 
3C 


L 


7h 
4C 


« 


134 
92 
5C 




154 
108 
6C 


h 


174 
124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 
ID 


- 


55 
45 
2D 


= 


75 
61 
3D 


M 


115 
77 
4D 


41' 




135 
93 
5D 


m 


155 
109 

6D 


\ 

« 


175 
125 
7D 


14 


1110 


SO 


16 

14 
E 




36 
30 

IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6E 


1 


176 
126 
7E 


15 


1111 


SI 


1? 
15 

F 




37 
31 

IF 


/ 


57 
47 

2F 


? 


77 
63 
3F 


O 


117 
79 
4F 


— 


137 
95 

5F 





157 

m 

6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/11 
33 

27 
IB 



COLUMM/ROW 
OCTAL 
DECIMAL 
HEX 



D 



HIGHLIGHTS DIFFERENCES 
FROM ASCII 



Figure A-8 Italian Character Set 



1 50 APPENDIX A: CHARACTER SETS 



ROW 




COLUMN 




1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 G1 


87 
B6 
B5 





1 









1 
1 


1 




1 

1 


1 




1 








NUL 









20 
16 
10 


SP 


40 
32 
20 





60 
48 
30 


® 


100 
64 
40 


P 


120 
80 
50 


\ 


140 
96 
60 


P 


160 
112 
70 


1 


1 




1 

t 
1 


DC1 

(XON) 


21 
17 
11 


! 


41 
33 

21 


1 


61 
49 
31 


A 


101 
66 
41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 




2 
2 
2 




22 
18 

12 


" 


42 
34 
22 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 
114 
72 


3 


11 




3 
3 
3 


DCS 

(XOFFI 


23 
19 
13 




43 

35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 
53 


c 


143 
99 
63 


s 


163 
115 
73 


4 


10 




4 
4 
4 




24 

20 
14 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 

44 


T 


124 
84 

54 


d 


144 
100 
64 


t 


164 
116 
74 


S 


10 1 




5 
5 
5 




25 
21 
15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
G9 
45 


U 


125 
85 

55 


e 


145 
101 
65 


u 


165 

117 

75 


6 


110 




6 
6 
6 




26 
22 

16 


& 


46, 
38 
26 


6 


66 
64 
36 


F 


106 
70 
46 


V 


126 
86 
66 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 




7 

7 
7 




27 
23 
17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


9 


147 
103 
67 


w 


167 
119 
77 


8 


10 


BS 


10 
8 
8 


CAN 


30 

24 
18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


11 
9 
9 




31 
26 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 
10 


SUB 


32 
26 

lA 


* 


52 
42 
2A 


• 


72 

56 
3A 


J 


112 
74 
4A 


2 


132 
90 
5A 


J 


152 
106 
6A 


z 


172 

122 
7A 


11 


10 11 


VT 


13 

!1 
B 


ESC 


33 
27 
16 


+ 


53 
43 
2B 


» 


73 
59 
3B 


K 


113 
75 
4B 


[ 


133 
91 
5B 


k 


163 
107 
68 


< 


173 
123 
78 


12 


110 


FF 


14 
12 
C 




34 
28 
1C 


» 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 


■1 


134 
92 
5C 


1 


154 
108 
6C 


1 


174 
124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 
ID 




56 
45 
2D 


S 


75 
61 
30 


M 


115 
77 

4D 


] 


135 
93 
50 


m 


165 
109 
6D 


> 


175 
125 
7D 


14 


1110 


SO 


16 
14 
E 




36 

30 
IE 




56 
46 
2E 


> 


75 
62 

3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6E 


■^ 


176 
126 
7E 


IS 


1111 


SI 


17 
15 

F 




37 
31 
IF 


/ 


57 
47 
2F 


? 


77 
63 

3F 





117 
79 

4F 




137 
95 
5F 


o 


157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/11 

33 
27 
IB 



COLUMN/ROW 
OCTAL 
DECIMAL 
HEX 



HIGHLIGHTS DIFFERENCES 
FROM ASCII 



Figure A-9 Japanese (JIS Roman) Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 B1 


B7 
B6 
B5 













1 


1 




1 



' 1 




1 
1 








NUL 










20 

15 
10 


SP 


40 
32 

20 





50 
48 
30 


B 


100 
64 
40 


p 


120 
80 
50 


:S:;:::5JKJ 


140 
96 
60 


P 


160 

112 
70 


1 


7 




1 
1 

1 


DCI 

(XON) 


21 
17 
11 


I 


41 
33 
21 


1 


61 
49 
31 


A 


101 

65 
41 


Q 


121 

81 

51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 




2 
2 
2 




22 
18 
J2 


II 


42 
34 
22 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
6? 


r 


162 
114 
72 


3 


1 1 




3 
3 
3 


DC3 

(XDFF) 


23 

19 
13 


# 


43 
35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 

83 
53 


c 


143 
99 
63 


s 


163 

115 
73 


4 


10 




4 

4 




24 
20 
14 


$ 


44 
36 

24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 
116 
74 


5 


10 1 




b 
5 

5 




25 
21 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
69 
45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 

117 
75 


6 


110 




6 
6 

6 




26 
22 

16 


& 


46 
38 
26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 
86 
56 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 




7 
7 
7 




27 
23 
17 


' 


47 

39 
27 


7 


67 

55 
37 


G 


107 
71 
47 


w 


127 

87 
57 


g 


147 
103 
67 


w 


167 
119 
77 


S 


10 


BS 


]0 
8 
8 


CAN 


30 
24 

18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
43 


X 


130 
88 
58 


h 


150 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


11 
9 
9 




31 
25 
19 


) 


51 
41 
29 


9 


71 
67 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 


12 

10 
A 


SUB 


32 

26 
lA 


* 


52 
42 

2A 




72 
58 
3A 


J 


112 

74 
4A 


z 


133 

90 
5A 


J 


152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 

11 
B 


ESC 


33 
37 

IB 


+ 


53 
43 
2B 


' 


73 
59 

3B 


K 


113 
75 
48 


liil 


133 
91 

58 


k 


153 
107 
66 


» 


173 
123 
7B 


12 


110 


FF 


M 

12 
C 




34 
28 

1C 


' 


54 

44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 




134 
92 
5C 


1 


154 
108 
fin 


4 


174 
124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 

ID 


- 


55 
45 
20 


= 


75 
61 
3D 


M 


115 
77 

4D 


!■ 


135 
93 
50 


m 


155 
109 
6D 


i 


175 
125 
70 


14 


1110 


SO 


16 
14 
E 




3S 
30 
IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


lii 


136 
94 

5E 


n 


156 
110 
fiF 


■■'■5f 


176 
126 
7E 


15 


1111 


SI 


17 

15 
F 




37 
31 
IF 


/ 


57 
47 
2F 


? 


77 
63 
3F 


O 


1 17 
79 
4F 


- 


137 
95 
5F 





157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



ASCII CHARACTER 



ESC 


'/1 1 

33 
27 
IB 



COLUMN/ROW 
OCTAL 


WM 


HIGHLIGHTS DIFFERENCES 
FROM ASCII 


DECIMAL 
HEX 







Figure A-10 Norwegian/Danish Character Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B1 B3 B2 81 


87 
B6 
85 




1 




1 





1 
I 


1 




1 

1 


1 
1 



1 
1 
1 








NUL 










20 

16 
10 


SP 


40 
32 
20 





60 
48 
30 


/ 


100 
64 
40 


P 


120 
80 
50 


\ 


140 
96 
60 


P 


160 
112 
70 


1 


1 




1 

I 
1 


DC1 

(XONI 


21 
17 

11 


! 


41 
33 
21 


1 


61 
49 
31 


A 


101 
65 

41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 

71 


2 


10 




2 
2 
2 




22 
18 
12 


II 


42 
34 
22 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 

114 
72 


3 


11 




3 

3 
3 


DCS 

iXOFFl 


23 

19 
13 


III 


43 
36 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 
53 


c 


143 
99 
53 


s 


163 
115 
73 


4 


10 




4 
4 
4 




24 
20 

14 


$ 


44 
36 
24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
100 
64 


t 


164 

116 
74 


5 


10 1 




5 
5 

5 




25 
21 
15 


% 


45 
37 
25 


5 


65 
53 
35 


E 


105 
69 
45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 
117 
76 


6 


Olio 




6 
6 
6 




26 
22 
16 


& 


46 
38 
26 


6 


66 
64 
36 


F 


106 
70 
46 


V 


126 
86 
56 


f 


146 
102 
66 


V 


166 
118 
76 


7 


111 




7 

7 
7 




27 
23 

17 


/ 


47 
39 
27 


7 


67 

55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


g 


147 
103 
67 


w 


167 
119 
77 


8 


10 


BS 


10 

8 
8 


CAN 


30 
24 
18 


( 


50 
40 
28 


8 


70 
56 
38 


H 


110 
72 
48 


X 


130 
88 
58 


h 


ISO 
104 
68 


X 


170 
120 
78 


9 


10 1 


HT 


n 

9 

9 




31 
26 

19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


' 


151 
105 
69 


y 


'171 
121 
79 


10 


10 10 


LF 


12 

10 
A 


SUB 


32 
26 

lA 


* 


52 
42 
2A 




72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 

5A 


j 


152 
106 
6A 


z 


172 
122 

7A 


11 


10 11 


VT 


13 

n 

B 


ESC 


33 

27 
IB 


+ 


53 
43 
2B 


: 


73 
59 

3B 


K 


113 
75 
4B 


1 


133 
91 
58 


k 


163 

107 
6B 


III 


173 
123 
7B 


12 


110 


FF 


14 
12 
C 




34 

28 
IC 


> 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 




134 
92 
5C 


1 


154 

108 
6C 


IIH: 


174 

124 
7C 




13 


110 1 


CR 


15 
13 

D 




35 
29 
ID 


- 


55 

45 
2D 


= 


75 

61 
3D 


M 


115 
77 

4D 


1, 


135 
93 
5D 


m 


155 
109 
60 


WMm 


175 
125 
70 






14 


1110 


SO 


16 
14 

E 




36 
30 

IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


A 


136 
94 
5E 


n 


156 
110 
6E 


-**- 


176 
126 
7E 


15 


1111 


SI 


17 
15 

F 




37 

31 

IF 


1 


57 
47 
2F 


? 


77 
63 

3F 





117 
79 
4F 




137 
95 
5F 


o 


157 

m 

6F 


DEL 


177 

127 
7F 



KEY 



ASCII CHARACTER 



ESC 


1/11 
33 


COLUMN/ROW 
OCTAL 




27 


DECIMAL 




IB 


HEX 



□ H1GHLI 
FROM* 



GHTS DIFFERENCES 
ASCII 



Figure A-1 1 Spanish Cliaracter Set 
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ROW 




COLUMN 



1 


2 


3 


4 


5 


6 


7 


BITS 

B4 B3 B2 B1 


B7 
B6 
B5 





1 




1 






1 






1 

1 


1 




1 








NUL 









20 
16 
10 


SP 


40 
32 

20 





60 
48 
30 


A 


100 
64 
40 


c 


120 
80 
50 


a 


140 
96 
60 


^ 


160 

112 
70 


1 


1 




t 
] 
1 


DCI 

(XON) 


21 

17 
1! 


i 


41 
33 

21 


± 


61 
49 
31 


A 


101 
65 
41 


N 


121 
81 
51 


a 


141 
97 
61 


n 


161 

113 
71 


2 


10 




2 
2 
2 




22 
18 
12 


^ 


42 
34 
22 


2 


62 
50 
32 


S 


102 
66 

42 





122 
82 

52 


a 


142 

98 
52 


d 


162 
114 
72 


3 


11 




3 
3 
3 


DC3 

(XOFF) 


23 

19 
13 


£ 


43 
35 
23 


3 


63 
51 
33 


A 


103 
67 
43 


6 


123 
83 
53 


a 


143 
99 
63 


6 


1B3 
115 
73 


4 


10 




4 
4 




24 
20 
14 


"i 


44 

36 
24 


<:. 


64 
52 
34 


'A 


104 
68 
44 


6 


124 
84 
54 


a 


144 
100 
64 


© 


164 
116 
74 


5 


1 1 




5 

5 




25 
21 

15 


¥ 


45 
37 
25 


M 


65 
53 
35 


A 


105 
69 
45 





125 
85 
55 


a 


145 
101 
65 


d 


165 
117 
75 


6 


110 




6 
6 
6 




2B 
22 
16 


s 


46 
38 

26 


f 


66 
54 
36 


/E 


106 
70 
46 





126 

86 
56 


ae 


146 
102 
66 


o 


166 
118 
76 


7 


Dili 




7 
7 

7 




37 
23 
17 


§ 


47 
39 
27 


• 


6? 
56 
37 


Q 


107 

71 
47 


CE 


127 
87 
57 


9 


147 
103 
67 


oe 


167 
119 
77 


8 


10 


BS 


10 
8 
8 


CAN 


30 
24 
18 


yx 


50 
40 
28 


<:. 


70 
56 
38 


E 


no 

72 
48 





130 
88 
58 


g 


150 
104 
68 





170 

120 
78 


9 


10 1 


HT 


n 

9 
9 




31 
25 
19 


© 


51 
41 
29 


1 


71 
57 
39 


E 


11 1 
73 
49 


u 


131 

89 
59 


e 


151 
105 
69 


u 


171 

121 
79 


10 


10 10 


LF 


12 
10 
A 


SUB 


32 

26 

lA 


§ 


52 

42 
2A 


o 


72 

58 
3A 


E 


112 
74 
4A 


u 


132 

90 

5A 


S 


152 
106 
6A 


u 


172 
122 

7A 


11 


10 11 


VT 


13 
11 
B 


ESC 


33 
27 
'B 




53 

43 
2B 


» 


73 
59 

3B 


E 


113 
75 
4B 


u 


133 
91 
58 


e 


153 
107 
6B 


u 


173 
123 
7B 


12 


110 


FF 


14 
12 
C 




34 
28 
IC 




B4 
44 
2C 


Va 


74 
60 
3C 


I 


114 
76 
4C 


u 


134 
92 
5C 


\ 


154 
108 
6C 


11 


174 

124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 
ID 




55 

45 
2D 


Vz 


75 
61 
3D 


I 


115 
77 

4D 


V 


135 
93 
5D 


f 


155 
109 

60 


V 


175 
125 
7D 


14 


1110 


SO 


16 
14 
E 




36 
3C 

IE 




56 
46 
2E 


<: 


76 
62 

3E 


T 


116 
78 

4E 


s 


136 
94 

5E 


t 


156 
110 
6E 


^ 


176 
126 
7E 


15 


1111 


SI 


17 

15 
F 




37 
31 
IF 




57 
47 
2F 


i 


77 
63 
3F 


I 


117 
79 
4F 


(3 


137 
95 
5F 


'i 


157 
111 
6F 


DEL 


177 
127 
7F 



KEY 



CHARACTER 


ESC 


1/11 
33 


COLUMN/ROW 

OCTAL 






27 


DECIMAL 






IB 


HEX 



SUPPLEMENTAL GRAPHIC SET 



NOTE: ALL PRINT CHARACTERS IN THIS CHARACTER 
SET DIFFER FROM THE ASCII CHARACTER SET. 



Figure A-12 DEC Supplemental Character Set 
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HOW 




COLUMN 



1 


2 


3 


4 


E 


s 


7 


BITS 

M B3 B3 Bl 


B7 
06 
B5 





1 




1 






1 


1 







1 


' 1 




1 
1 , 

1 








NUL 









20 
16 
10 


SP 


40 
32 
20 





60 
48 
30 


V 


10O 
64 
40 


P 


120 
80 
50 


i- 


140 
96 
60 


P 


160 
112 

70 


1 


1 




1 

1 
1 


0C1 

(XONl 


21 
17 

11 


! 


41 
33 
21 


1 


61 
49 

31 


A 


101 
65 
41 


Q 


121 
81 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 




2 
2 
2 




22 
IB 
12 


11 


42 
34 
22 


2 


62 
50 

i2 


B 


102 
66 
42 


R 


122 
82 
52 


b 


142 
98 
62 


r 


162 
114 
72 


3 


11 




3 
3 
3 


DCS 

IXOFFl 


23 

19 
13 


# 


43 

35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 
83 
53 


c 


143 
99 

63 


8 


163 
115 
73 


4 


10 




4 
4 

4 




24 
20 

14 


$ 


44 
36 

24 


4 


64 
52 

34 


D 


104 
68 
44 


T 


124 
84 
54 




144 
100 
64 


t 


164 
116 
74 


5 


10 1 




5 
S 
5 




25 
21 

15 


% 


45 
37 
25 


5 


65 
53 

35 


E 


105 
69 
45 


U 


125 
85 
55 




145 
101 
65 


u 


165 
117 
75 


6 


110 




6 
6 
6 




25 
22 
16 


& 


46 
38 
26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 
86 
56 




146 
102 
66 


V 


166 
118 
76 


7 


111 




7 
7 
7 




27 
23 
17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 

87 
57 




147 
103 
67 


w 


167 
119 
77 


8 


10 


BS 


10 
8 
8 


CAN 


30 

24 
IS 


( 


50 
40 
28 


8 


70 

56 
38 


H 


110 
72 
48 


X 


130 
88 
58 




150 
104 
68 


X 


170 
120 
78 


9 


loot 


HT 


11 
9 
9 




31 
26 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


1 1 


LF 


12 
10 


SUB 


33 

26 
1A 


# 


52 
42 
2A 


• 


72 
58 
3A 


J 


112 
74 
4A 


z 


132 

90 
5A 


J 


152 

106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 


13 

n 

B 


ESC 


33 
27 
IB 


+ 


53 

43 
28 


■■ 


73 
59 
38 


K 


113 
75 
4B 


t' 


133 
91 
58 


k 


153 
107 
6B 


« 


173 

123 
7B 


12 


110 


FF 


14 
12 
C 




34 
28 
IC 


I 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 


:Wi 


134 
92 
5C 


1 


154 
108 
6C 


w 


174 
124 
7C 


13 


110 1 


CR 


15 
13 
D 




35 
29 

ID 


- 


55 
45 
2D 


B 


75 
61 
3D 


M 


115 
77 
4D 


k 


136 
93 
5D 


m 


155 
109 
60 


"'1 


175 

125 
70 


14 


1110 


SO 


16 

14 
E 




36 
30 
IE 




56 
46 
2E 


> 


76 
62 
3E 


N 


116 
78 
4E 


u 


136 
94 
5E 


n 


156 
110 
6E 


H 


176 
126 
7E 


15 


1111 


SI 


17 

15 
F 




37 
31 

IF 


/ 


57 
47 
2F 


? 


77 
63 

3F 





117 
79 

4f 


— 


137 
95 

5F 


o 


157 
111 
6F 


DEL 


177 

127 
7F 



KEY 



ASCIt CHARACTER 



ESC 


1/11 

33 
27 

16 



COLUMN/ ROW 
OCTAL 
DECIMAL 
HEX 



HIGHLIGHTS DIFFERENCES 
FROM ASCII 



Figure A-13 Swedish Character Set 
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COLUMN 





1 


2 


3 


4 


5 


6 


7 


ROW 


BITS 

b7 
b6 
b5 
b4 b3 b2 b1 










1 




1 






1 
1 


1 





1 

I 


1 

1 



1 
1 

1 








NUL 









30 
16 
10 


SP 


40 
32 
20 





60 
48 
30 


W: 


100 
64 

40 


P 


120 
SO 
SO 




140 
96 
60 


P 


160 
112 
70 


1 


1 






DC1 

IXON) 


21 
17 
11 


! 


41 
33 
31 


1 


61 
49 
31 


A 


101 
65 
41 


Q 


121 
61 
51 


a 


141 
97 
61 


q 


161 
113 
71 


2 


10 








22 

la 

12 


II 


42 
34 
23 


2 


62 
50 
32 


B 


102 
66 
42 


R 


122 
82 

52 


b 


142 
98 
62 


r 


162 
114 
72 


3 


11 






DCS 

(XOffl 


23 
19 
13 


ttl 


43 

35 
23 


3 


63 
51 
33 


C 


103 
67 
43 


S 


123 

83 
S3 


c 


143 
99 
63 


s 


163 
115 
73 


4 


10 








24 
20 

It 


$ 


44 
36 

24 


4 


64 
52 
34 


D 


104 
68 
44 


T 


124 
84 
54 


d 


144 
IW 
64 


t 


164 
116 
74 


5 


10 1 








3S 

21 
15 


% 


45 

37 

25 


5 


65 
S3 
35 


E 


105 
69 
45 


U 


125 
85 
55 


e 


145 
101 
65 


u 


165 
117 
75 


6 


110 








22 

IS 


& 


46 
38 
26 


6 


66 
54 
36 


F 


106 
70 
46 


V 


126 
88 
56 


f 


146 
102 
66 


w 


166 
118 
76 


7 


111 








27 
23 
17 


/ 


47 
39 
27 


7 


67 
55 
37 


G 


107 
71 
47 


w 


127 
87 
57 


g 


147 
103 
67 


w 


167 
119 
77 


8 


10 


BS 




CAN 


30 
24 
18 


( 


SO 
40 
28 


8 


70 
56 
38 


H 


no 

72 
48 


X 


130 
89 

5a 


h 


150 
104 
68 


X 


170 
130 
78 


9 


10 1 


HT 






31 
25 
19 


) 


51 
41 
29 


9 


71 
57 
39 


I 


111 
73 
49 


Y 


131 
89 
59 


i 


151 
105 
69 


y 


171 
121 
79 


10 


10 10 


LF 




SUB 


32 
26 

1A 


» 


S2 
43 
2A 


: 


72 
58 
3A 


J 


112 
74 
4A 


z 


132 
90 
5A 


i 


152 
106 
6A 


z 


172 
122 
7A 


11 


10 11 


VT 




ESC 


33 
27 

IB 


+ 


S3 
43 
26 


; 


73 
59 
36 


K 


113 
75 
4B 




133 
91 
58 


k 


153 A 
107 ' Jf 
66 ^ 


173 
123 

7B 


12 


110 


FF 






34 
28 
IC 


, 


54 
44 
2C 


< 


74 
60 
3C 


L 


114 
76 
4C 




134 
92 
SC 


1 


154 
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Figure A-14 Swiss Character Set 
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40 
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n 
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DO 


—1 
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60 


340 

224 

EO 


IT 


160 

112 
70 


360 
240 
FO 
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1 
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21 
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61 
49 
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El 
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32 
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42 
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C2 


9 


122 
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52 
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D2 


3 


142 
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62 


342 
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E2 


P 
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114 
72 


362 
242 

F2 
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3 


— 
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35 
23 


243 
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A3 


\ 


63 

51 
33 


263 
179 
B3 


• 
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67 
43 


303 
195 
C3 


E 


123 
83 
S3 


323 
211 
D3 


X 


143 
99 
63 


343 
227 
E3 


a 


163 
115 

73 


363 
243 
F3 


10 


4 




36 
24 


244 
164 
A4 


/ 


64 

5? 

34 


264 
180 

B4 


A 
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68 
44 


304 
196 
C4 
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84 
54 
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212 
D4 


s 


144 
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64 


344 
228 
E4 


T 


164 
116 
74 


364 
244 
F4 


10 1 


5 




4b 
25 


24b 

165 
A5 


—1 


65 
53 
35 


265 

181 
B5 


V 


105 
59 
45 


305 
197 
C5 




\2b 
85 

55 


325 

213 

D5 


e 


145 
101 
55 


345 
229 
E5 




165 
117 
75 


365 
245 

F5 


1 1 Q 


6 




40 
38 
26 


246 
166 

A6 


_i 


GC 
54 
36 


266 

182 
86 


$ 
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JO 
4(i 


306 
198 
C6 


V 


126 
86 
56 


326 

214 
D6 


<D 


146 
102 
66 


346 
230 
E6 


/ 


166 
118 
76 


245 
F6 


111 


7 




47 
35 
?7 


24/ 

167 
A7 


) 


67 
37 


267 
183 

B7 


r 


107 

71 
4/ 


307 
199 

C7 


A 


'2? 
87 
57 


32/ 

215 
07 


Y 


147 
103 

67 


347 
231 
E7 


LO 


167 
119 
77 


367 
247 

F7 


10 


8 




bU 
40 
38 


168 
A8 




70 
5G 
38 


184 

B8 


^■N^ 


110 
11 

48 


31U 
200 

CB 


z: 


130 
88 
58 


330 
216 
D8 


T1 


150 
104 
68 


350 
232 

E8 


^ 


170 
130 
78 


370 
243 
F8 


10 1 


9 




51 
29 


351 
169 

Ag 




71 

5/ 
39 


271 
185 
B9 


^ 


111 
n 

49 


311 
201 
C9 


T 


131 
89 
59 


331 
217 
09 


1 


151 
105 
69 


351 
233 
E9 


\J 


171 
121 
79 


371 

249 
F9 


1 1 


10 




42 
2A 


170 
AA 




72 
58 
3A 


2/2 
186 
BA 





112 

4A 


312 
202 

CA 


c 
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90 
5A 


332 
218 

DA 


9 


152 
106 
6A 


352 
334 

EA 


C 
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122 
7A 


372 
250 
FA 


10 11 


11 




53 
43 
2B 


253 

171 
AS 




73 
59 
38 


273 
187 
BB 


X 


113 
75 

4B 


313 
203 

CB 


3 


133 
91 

5B 


333 
219 
DB 


K 


153 

107 
68 


353 
235 
EB 


<- 


173 
123 
78 


373 
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FB 


1 1 


12 




54 
44 
2C 
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AC 


< 


74 
60 
3C 


274 
188 
BC 


A 


114 
76 

4C 


314 
204 
CC 


n 
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5C 
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220 

DC 


X 
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6C 
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236 
EC 


t 
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7C 
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FC 
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13 
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2D 
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AD 


= 
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3D 
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CD 


u 


135 
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DD 
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5E 


336 
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DE 
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6E 
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EE 


\, 
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7E 
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2F 
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4F 
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•NOTE: 

WHEN SET IS MAPPED INTO GR, 



Figure A-1 5 DEC Technical Character Set 
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77 
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Figure A-16 VT100 Line Drawing (DEC Special Grapliics) Character Set 
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Figure A-17 ISO Norwegian/Danish Character Set 



ESCAPE SEQUENCE 
AND CONTROL SEQUENCE 

SUMMARY 



B 



This appendix lists tiie escape sequences and control sequences explained in 
this manual. (See Paragraph 4.3 for the sequences to designate character 
sets.) 

The sequences are listed in alphabetical order, according to function. You can 
find a complete description of any sequence by going to the paragraph listed in 
column one. 

NOTE: The sequences are shown in 8-bit format. Sequence ctiaracters are 
spaced for clarity. The spaces are not part of the format code. The row/column 
number below each character indicates the character's position in the 8-bit 
DEC multinational character set (Figure 3-5). 
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Table B-1 LN03 Escape and Control Sequences 

Name Mnemonic Sequence 

Assign DECATFF DCS Psi ; Ps2 ID String ST 

font sot 9/0 *•' 3-11 •** 7/13 •' 9/12 

(4 4 2) 

Psi Function 

Assign SGR number to font ID (default) 

1 Same as 

2 Assign SGR number to type family ID 

Ps2 Function 

10 DEC built-in-1 family 

11 Courier family 

12 Elite family 

13 Courier 10 point 10 pitch 

14 Elite 10 point, 12 pitch 

15 Courier 6 7 point, 13 6 prtch 

16 Courier 10 point. 10 3 pitch 

17 DEC built-in-1 family 

18 DEC built-iri-1 family 

19 DEC built-in-1 family 

ID Strmg 

Name associated with SGR number 

Autowrap DECAWM CSI ? 7 h 

mode 9/11 3/15 3.7 e/g 

(5 2 3) 

Turns dutowrap mode on 

CSI ? 7 I 

9/11 3'15 3-7 6/12 

Turns autowrap mode off 
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'nible B-1 


LN03 Escape and Control Sequences (Cont) 


Name 


Mnemonic 


Sequence 




Bold 
printing 
(5 10.2) 


SGR 


CSI 

9/11 

Ps 



1 

22 


Ps m 

6/13 

Function 

All attributes off. 
Turns bold on 
Turns bold off 




Carriage 
return/ 
new line 
mode 
(5.2 2) 


DECCRNLM 


CSI ? 4 1 

9/11 3'15 3/4 3/0 6/12 

Turns carriage return/new line mode off 
(default) 



CSI 7 4 ti 

9/11 3/15 3/4 3/0 6/8 

Turns carnage return/new line mode on 



Cursor 


CUU 


CSI 


Pn A 


up 




9/11 


4/1 


(5.6 7) 












Pn 


Function 









Default 






n 


Number of lines to move up. 


Delete 


DECDTFF 


DCS 


Ps - ID String ST 


type 




9/0 


7/14 9/12 


family 








or font 




Ps 


Function 


file 








(4.5) 







Delete type family. 






1 


Delete font. 






ID String 






Specifies type family ID or font tile ID 
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IbMe B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Device DA 

attnbufa 

(5.8) 



Request from host 

CSI c or CSI c 

9/11 6/3 9/11 3.0 6.*3 



Responses from printer 

CSI 7 2 6 c 

9/11 3/15 3/2 3/6 6 3 

LN03 ID 



Device 
status 
request 
{from host) 
t5.9.1) 



DSR 



CSI 7 1 

9M1 3/15 3/1 

LQP02 ID 

CSI 7 1 

9/11 3/15 3/1 



3 c 

3/3 6/3 



c 

3/0 6' 3 



LAIOOiD 

CSI n or CSI n 

9/11 6/14 9/11 3-0 6'14 

Send extended report 

CSI 6 n 

9'11 3/6 6,14 

Send a cursor posrtion report 
(active column and active line) 

CSI 7 1 n 

9/11 3/15 3 1 6/14 

Disable unsolicited reports 

CSI 7 2 n 

9/11 3 15 3 2 6/14 

Enable brief unsolicited reports and send extended 
report. 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Device 

status 

report 

(from 

printer) 

15 9 2) 



DSR 



CSI ? 3 n 

9/11 3/15 3/3 6/14 

Enable extended unsolicited reports and send extended 

report 

Brief Report 

CSI n 

9 '11 3/0 6/14 

No malfunction detected 

CSI 3 n 

9/11 3/3 6/14 

Mdlfunction detected 
Extended Report 

CSI n 

9-11 3/0 6/14 

followed by 

CSI ? 2 n 

9/11 3/15 3/2 3/0 6/14 

No malfunction detected 

CSI 3 n 

9/11 3/3 6/14 

followed by 

CSI ? Pn ; ... Pn n 

9/11 3'15 "* 3/11 *** 6/14 

Malfunction detected 
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Table B-1 
Name 



font 

request 
(f'om 
host) 
l4 6 1) 



LN03 Escape and Control Sequences (Cont) 
Mnemonic Sequence 

Pn Function 

20 to 215 Error code (Table 5-6) 

Cuisor Position Report 

Pn2 



CSI Pnl 

9'11 •*• 



3/11 



R 

5/2 



Pnl IS the active line. 
Pn2 IS the active column. 



Ps2 



Draw 


DECVEC 


CSI 


Psi 


vector 




9/11 


*" 3/11 


(5 12) 












Draw 


a line. 






Psi 


Function 









Draw X line 






1 


Draw V line 



3/11 



Ps5 I 

2/1 7/12 



DECRFS 



Ps2 - X start pusition 
Ps3 Y start position 
Ps4 line length. 
Ps5 - line width 

Ps2 through Ps5 are in decipoint or pixel units (selected 
bv SSU sequence). 

CSI Ps 

9;11 "• 3/11 2-12 7/11 

Ps Function 

Send both reports (Ps - 1 and 2). (default) 

1 Send status of ROM fonts down-linc-lo.idcd 
fonts, and cartridge fonts 

2 Send status of memory bytes available for down- 
line-loaded fonts. 



APPENDIX B: ESCAPE AND CONTROL SEQUENCES 165 



Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Font 

status 

report 

(from 

printer) 

(4 6.2) 



DECFSR 



Graphic 
size 
modifi- 
cation 
(4 7.2) 



GSM 



DCS 1 

9/0 3/1 



2/2 



< ID string ST 
7/11 "'* 9,12 



Response to font status request with Ps value printer 
ofO 

ID siring - type family and font status 



CSI 2 

9/11 3/2 



2 '2 



ST 

7 11 9/12 



Response to font status request with a Ps value of 2 
nnn - number of bytes available in memory 



CSI Pnl 

9/11 "* 



3'11 



Pn2 SP 

2/0 



B 
4/2 



Modify font heiqht and width set by GSS sequence 

Pnl = decimal percentage of height set by GSS Default 

value IS 100. 
Pn2 - decimal percentage of width set by GSS. Default 

value is 100 



Graphic 
size 
select 
(4.7 11 



GSS 



CSI Pn 

9/11 **' 



SP 

2/0 



C 

4/3 



Select font height and (implicit) width 

Pn - decimal font height m docipomt or pixel units 
(selected by the SSU sequenced 
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'Rible B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Hori- 
zontal 
pitch 
(5.4.5) 



OECSHORP CSI Ps w 

9/11 *" 7/7 



Hori- 
zontal 
position 
iiackward 
(5 6 6) 



HP6 



Selects horizontal pitch (characters/inch) 
Ps Pitch 








Determined by current font (default) 




1 


10 




2 


12 




3 


13.2 




4 


16.5 




5 


5 




6 


6 




7 


6.6 




8 


8.25 




9 


15 


Hori- HPA 


CSI 


Pn 


zontal 


9/11 


6/0 


position 






absolute 


Selects an active column on current active 1 


(5 6.4) 







Pn = numeric value in character, decipomt, or pixel 
units (selected by SSU and RUM sequences). 

Default values. 1 (for 8-1/2 X 11 paper) 
3 (for A4 paper) 



CSI Pn 

9/11 **• 



I 

6/10 



Subtracts Pn from current active column 

Pn =■ numeric value in character, decipomt or pixel 
units (selected by SSU and PUM sequences) 

Default value = 1 . 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Hori- 
zontal 
position 
relative 
(5 6 21 



Hori- 
zontal 
spacing, 
select 
(5 4 4) 



HPR 



CSI Pn 

9/11 "• 



a 
6'1 



Adds Pn to the current active column. 

Pn numeric value in charncter. decipomt or pixel 
units (selected by SSU and PUM sequences) 

Default value - 1 



SHS 



CSI Ps 

9/11 '*• 



SP K 

2/0 4/11 



Selects character spacing for monospace fontb. 

Horizontal Horizontal Cliaracter 

Ps Character Pitch Position Unit 



Hori- 
zontal 
tabs, set 
(5 7.1) 



Italic 
printing 
(5.10 3) 



DECSHTS 



10 chars/ inch 

1 12 chars/ inch 

2 15 chars/inch 

3 6 chars/inch 



CSI Pnl 

9.11 **• 



1 10 inch I default I 
1'12inuh 
1/15 inch 
1 '6 inch 

Pn16 u 

3 11 •" 7/5 



3/11 

Sets up to 16 horizontal tabs. 

Pn tab stop in character decipomt or pixel units 
(selected by SSU and PUM sequences) 



SGR 



CSI Ps 

9/11 ■*• 



m 

6.13 



Selects Italic print if font tile has itiilic attribute 

Ps Function 

All attributes off. 

3 Italic printing on 

23 Italic printing off 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Justify 
Text 
(5 111 



JFY 



CSI Ps 
9.11 ••* 



SP 

2/0 



F 
4 '6 



Align text at left and right margins 

Ps Function 

Stop justification idefault) 
2 Start justification with limits 
V2 Start justification without limits. 



Line feed/ LNM 
new line 
mode 
(5 2 1) 



CSI 2 

9.11 3/2 





3/0 



I 

6/12 



Line feed advances the active line, but does not return to 
left marqm {default) 



CSI 2 

9 11 3/2 





3/0 



h 

6.8 



Lines 
pel 

physical 
page 
(5 5 2) 



Load 
font 
file 
(4.4 11 



Line feed advances the active line and returns to left 
marqm 



DECSLPP CSI Pn t 

9,11 •" 7/4 



DECLFF 



Sets the form length Based on origin paper size 
switch and oriontdtion 

Pn form length m chciractor, decipoint. or pixel units 
(selected b/ SSU and PUM sequences) 



DCS Psi 

9/0 "* 3.-11 



Ps2 Ps3 ^ y Font Record 

... 3..,., ... 7/g 



3 11 



Comment Record ST 
9'12 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 

Pel Function 

Digital font file format 

Ps2 Function 

Print summary sheet (default) 

1 Do not print summary sheet 

Ps3 Function 

Replace all font files 

1 Replace font files with same ID as font being 
loaded 

Font Record - data for font set 

Comment Record - user-supplied text 

Margins. DECSLRM CSi Pn1 ; Pn2 ■ 

left and 9/11 *" 3/11 "' 7/3 

right 

(5 5 4| Sets left and right margins in character, decipomt or 

pixel units (selected by SSU and PUM sequences) 

Pnl - left margin setting 

Pn2 right margin setting 

Margins DECSTBM CSI Pnl ; Pn2 r 

top and 9/11 "* 3/11 *" 7/2 

bottom 

(5 5 3) Sets top and bottom margins in character, decipomt, or 

pixel units (selected by SSU and PUM sequences) 

Pnl - top margin setting 

Pn2 - bottom margin setting 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Origin DECOPM 
placement 
mnde 
(5 2 61 



Page 
format 
select 
(5 5 1) 



Partidl 
line 
down 
(5 6 9) 



PFS 



PLD 



CSI ? 5 2 I 

9/11 3/15 3/5 3/2 6/12 

Prmtinq starts 25 inches from upper-left corner, 
(default) 

CSI ? 5 2 h 

9/11 3' 15 3.'5 3/2 6/8 

Printing starts at upper-left corner 



CSI Ps 

9/11 *•* 



SP 

2/0 



J 

4/10 



Selects a standard page foi mat 
Ps Format 

Normal 

Tali text communication 

1 Wide tovt communication 

2 Tall A4 

3 Wide A4 

4 Tall North American letter 

5 Wide North American letter 

Extended 

6 T<ill A4 

7 Wide A4 

''20 Tall North American letter 

''21 Wide North American letter 

■'22 Tall A4 

''23 Wide A4 

PLD 

8 11 

Mo>ies down 1 2 line for subscnptinq 
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Table B-1 LN03 Escape and Control Sequences (Cent) 
Name Mnemonic Sequence 



Partial 


PLU 


line up 




J5.6.8) 




Pitch 


DECPSM 


select 




mode 




(5 2.4) 





Position PUM 

unit 

mode 

(5.2.7) 



Propor- DECPSP 

ticnal 

spacing 

(5.2.5) 



PLU 

8/12 

Moves up 1/2 line for superscriptinq 

CSI ? 2 9 I 

9/11 3/15 3'2 3/9 6/12 

Selects pitch set by DECSHORP sequence 

CSI ? 2 9 h 

9,11 3/15 3/2 3/9 6/8 

Selects the font s pitch, (default) 

CSI 1 1 I 

9/11 3/1 3'1 6/12 

Selects the character unit for spacing, (default) 

CSI 1 1 h 

9/11 3/1 3/1 6/8 

Selects a spacing unit (selected by the SSU sequence) 

CSI 7 2 7 I 

9/11 3/15 3/2 3/7 6/12 

Selects monospacing (default) 

CSI ? 2 7 h 

9/11 3/15 3/2 3/7 6/8 

Selects proportional spacing. 



Reset to 


RIS 


ESC c 


initial 




1/11 6/3 


state 






(5.13) 




Resets the 



Resets the printer's operating features to initial values. 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Select 
tont 
r4 4 3) 



SGR 



CSI 

9/11 



m 

6/13 



Selects a font for printing 
Ps Function 





10 


DEC built-m-1 family 




11 


Courier family 




12 


Elite family 




13 


Courier 10 point. 10 pitch 




14 


Elite 10 point, 12 pitch 




15 


Couriei 6.7 point, 13 6 pitch 




16 


Courier 10 point. 10 3 pitch 




17 


DEC built-in-1 family 




18 


DEC built-in-1 family 




19 


DEC built-m-1 family 


Select SGR 


CSI 


Ps m 


graphic 


9'11 


6'13 


rendition 






1510) 


Selects character attributes 



Select 
size 
unit 
(5 3) 



SSU 





1 

3 

4 

9 
22 
23 
24 
29 

CSI 

9'11 



All attributes off 
Bold printing on 
Italic printing on 
Underlining on 
Strike through on 
Bold printing off 
Italic printing off 
Underlining off 
Strike through off 



Ps 



SP 

2/0 



I 

4/9 



When RUM is set, selects the spacing unit for other 
sequences 
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Table B-1 LN03 Escape and Control Sequences (Corit) 
Name Mnemonic Sequence 



Soft STR 

terminal 
reset 
(5.131 



Spacing SPI 
pitch 

increment 
(5 4 11 



Ps Unit 

2 Decipoint (720/inchl (default) 

7 Pixel (300/inchi 

CSI ! p 

9/11 2/1 7'0 

Resets the pnnter s operating features to their initial 
values 

CSI Pnl ; Pn2 SP G 

9,11 ■*■ a-ll *■■ 2 4 7 

Selects the vertical and hori/!ontdl spacing increment, in 
decipoint or pixel units (selected by SSU sequence) 

Pn1 - vortical spacing increment. 

Initial value is (sclocts the current font s 
spacing.) 

Pn2 - horizontal spacing increment 

Initial value is (selectb the current font s 
spacing i 



Strike 


SGR 


CSI 


Ps 


m 


through 




9/11 


F* ■ 


6.13 


(5 10.4) 











Tabs, 
setting 



Selects the strike-through character attribute 

All attributes off. 
9 Turn strike through on. 
29 Turn strike through off. 

See horizontal tabs and vertical tabs. 
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Table B-1 LN03 Escape and Control Sequences (Cont) 



Name Mnemonic Sequence 



Tabs 
clearing 
{5 7.3) 



Under- 
lining 
(5 10 1) 



Vertical 
pitch 
(5 4.31 



TBC 



SGR 



DECVERP 



CSI 

9/11 



9 

6/7 



Clears horizontal or vertical tabs. 

Ps Function 

Clears one horizontal tab at active position. 

1 Clears one vertical tab at active position. 

2 Clears all horizontal tabs. 

3 Clears all horizontal tabs. 

4 Clears all vertical tabs 



CSI 

9/11 



Ps 



m 

6/13 



Selects underlining 
Ps Function 

All attributes off 
4 Turn underlining on. 
24 Turn underlining off 



CSI 

9'11 



Ps 



z 
7/10 



Selects the vertical pitch (lines per inch). 
Ps Pitch 

Detei mined by current font (default) 






Detei 


mine( 


1 


6 




i- 


8 




3 


12 




4 


2 




5 


3 




6 


4 




CSI 


Pn 


d 


9/11 


a« ■ 


6/4 



Vertical VPA 
position 
absolute 

(5.6 4i Advances vertical line without changing the active 

column. 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 



Pn - new active line, in character, decipoint or pixel 
units (selected by SSU and RUM sequences). 

Default values: 1 (for 8-1 '2 * 11 paper) 
3 (for A4 paperi 



Vertical VPB 
position 
backward 
(5.6.6) 



CSI Pn 

9/11 ■*■ 



k 

6/11 



Subtracts Pn from dctive vertical line. 

Pn value in criciracter. decipoint. or pixel units 
(selected by SSU and PUM sequences) 

Default value - 1 



Vertical VPR 
position 
relative 
(5 6 5) 



CSI Pn 

9/11 •■• 



e 
6/5 



Adds Pn to active vertical line 

Pn - value in character, decipoint, or pixel units 
(selected by SSU and PUM sequenco<>> 

Default valuf> - 1 



Vertical 


SVS 


CSI Ps SP L 


spacing. 




9/11 *** 2/0 4,12 


select 






(5.4.2) 




Selects the vertical lino spc 



Vertical Vertical Character 

Ps Character Pitch Positioning Unit 





1 

2 
3 

4 


6 lines 'inch 
4 lines, inch 
3 lines/inch 
12lmes/inch 
8 lines'mch 


1/6 inch (default) 
1 /4 inch 
1 '3 inch 
1/12 inch 
1/8 inch 


5 
6 

7 
8 


6 lines'30 mm 

4 lines '30 mm 

3 lines/ 30 mm 

12 lines/30 mm 


5.0 mm 

7 5 mm 

10.0 mm 

2 5 mm 


9 


2 lines/inch 


1 '2 inch 
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Table B-1 LN03 Escape and Control Sequences (Cont) 
Name Mnemonic Sequence 

Vertical DECSVTS CSI Pnl ; ... ; Pn16 w 

tabs set 9/11 •" 3/11 3/11 *" 7/6 

(57 2) 

Sets up to 16 vertical tabs 

Pn - vertical tab stop in character decipoint, or pixel 
units (selected by SSU and RUM sequences) 



COMPARING LN03 CONTROL 

FUNCTIONS WITH OTHER 

DIGITAL PRINTERS 



C 



This appendix is an alphabetical list of the ASCII-coded control functions used 
in the LN03 and other Digital printers. The list includes standard ANSI and ISO 
control functions, as well as private Digital control functions (marked by a DEC 
prefix). 

All printers do not use the same control functions. Even when printers do use 
the same function, they do not always implement the function the same way. 
A o in the list indicates the particular printer uses that control function. 

Chapters 3 through 5 describe the specific control functions used in the LN03. 
See the index for the page that describes a particular function. 
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Table C-1 Comparing the LN03 Printer With Other Digital Printers 



Control Function 



L L 

Q Q 

P P 



2 3 



L 

L A L 

N 1 N 



1 3 



BEL 
BS 

CI 
CAN 
CR 
CUU 

DA 

CSI 
CSI 
CSI 
CSI 

DA 

DC1/DC3 

DCS 



Bell 
Backspace 

8-bit control characters (8'0 to 9/15i 
Cancel 

Carnage return 
Cursor up 



Device attributes report 
10 c ,'LAIOOi 
26 c fLN03l 
24 c {LQP03) 
13 c (LQP02) 
Device attributes request 
XON 'XOFF 
Device control string 
(7.10) Sixel mode 
(7'13i DECATFF Assign type familv 
Assign font 
LOdd fonts fDEC) 
Delete fonts 
Load fonts (Xeron) 
Answeiback entry 
Pnntwtieel parameter table 



V 17-9/ DtCLF 
- (7 '141 DECDTFF 
y (7-9) DECLF 

V 17 ''6} 
u (7/5) 



load 
DECASFC Sheet k-odor truy select 

Elect 

1 Trdy 1 

2 Tray 2 

3 rra> 3 
DECATTF Assign type tamily 
DECAWIM Autowrap muou 

DECCAHT Cledr all tiorrzuntal tubs i TBC 3] 
DECCAVT Clear all vcrticiil tabs ( -- TBC 4i 
DECCRNLM Carriage return/now line rnude 
DECDTFF Delete type family or font 
DECEN Select density (draft, letter ) 

DECFIL Right justificat-on 

DECFIN Document finibhng 
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Table C-1 Comparing the LN03 Printer With Other Digital Printers (Cont) 







L 


L 




L 








Q 





L 


A 


L 






P 


P 


N 


1 


N 





















Control Function 


2 


3 


1 





3 


DECFPP 


Positioninq 


• 


• 








DECHPWA 


Horizontal page width and alignment 








• 




DECHTS 


Horizontal t-ib -^et I HTS) 








• 


• 


DECID 


Request ID 








• 




DECLF 


Load fonts 










• 


DECOPM 


Origin placcrnont mode 










• 


DECPSM 


Horizontal pitch select (set.'rcset) 










• 


DECPSP 


Proportional spacing isct/reset) 


• 








■ 


DECPSPP 


Print specified printwheel position 












DECPTS 


Pnntwheel tdblu select: 












Cue 


; Utiipct table 1 












2 


Sf 'Ml t table 2 












DECRFS 


Rc--que5* font status 












DECSHORP Sut h<.<! i^-jrital pitch to selected value 








• 




DECSHTS 


i'li-r h jri^ontal tab stops 






• 


• 




DECSLPP 


'..I't Inoi. per pdge (=DECSCPP) 






• 


• 




DECSLRM 


Se; Ir-fi -si-d font ''largins 






• 


• 




DECSS 


Ket ip.icp ii;c 












DECSTR 


Soft tu'rr nil rese: 












DECSTBM 


Set top aiiu bottuiii fTiMnjiii; 






• 


• 




DECSVTS 


Sijt \fcrtiojl tabs 






• 


• 




DECUND 


Proqranrm.iblo unoer.iiie chardcter 












DECVEC 


Drawvocto'- 






• 






DECVERP 


Set vcrticdi p'trh to Golci-tr-d valuu 








• 




DECVTS 


Vertical tab sen -VTS) 








• 




DEL 


Delete 








• 




DSR 


Device statjs 'eport 















fls'aov. >in nh!'funr,tiot' 












3 


Svrie malfun.'tion 













NOTE. See Tablt^ 'j-6 /w fnnr cnacs. 



DSR Devk r- ! t.'itus 

or 5 Reuiiosi DSR report 

?1 DiStil-if .ill -in^olicited DSR 

''2 EndLlH .')»/e/ /;/"?o//c/ted DSR 

'3 Liuii-lo f \' jr,i,clicted DSR 

EOT End ot fari'siTi. vision 
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Table C-1 Comparing the LN03 Pnntar With Other Digital Printers (Coni) 



Control Function 

ESC Escape 

7-M CI ESC Fe 8equene9S 



L L L 

Q Q L A L 

P P N 1 N 



2 3 10 3 



NO TE Thes9 sequences designate gntphtc character seta for GO, G 1 G2, and 
G3 Sequences are of fAe form ESC I f, vAtare !-{.). ', or +, respectively 





ESCI 


B (4/2} 


ASCII 




■ • 




ESCI 


A (4f1l 


UK. 




• • 




ESCI 


4 (3/4i 


DEC Dutch 








ESCI 


5 (3/5; 


DEC FMaod 




• ■ 




ESCI 


ft (S/2) 


France 




• • 




ESCI 


9 (3/9) 


DEC French Cvtads 




• • 




ESCI 


K {4/11} 


Germany 




• • 




ESCI 


y (5/9) 


Itdty 




• • 




ESCI 


J (4/10) 


JIS Aomsn 




• • 




ESCI 


4 (3/4) 


A/ef/ier/ands 




• 




ESCI 


6 t3'6) 


DEC Norway/Denmark 




• ■ 




FSCI 


Z iS/IOj 


Spam 




• • 




ESCI 


13/12/ 


DEC supplemental 








ESCI 


7 ,3/7) 


DEC Sweden 




• • 




ESCI 


- l3f13) 


DEC SwiS!> 








ESCI 


• (3^14) 


DEC technieat 








ESCI 


(3/0) 


VT100 fine drawmg 




• • 




ESCI 


* 16/01 


ISO Norway/Denmark 






GSM 




Graphic size modification 






GSS 




Graphic size select 






HPA 




Horizontal position absolute 


1 • 


> • • 


HPB 




Horizontal position backward 


» • 




HPR 




Horizontal position relative • 


• • 


> • • 


HT 




Horizontal tab 


> • 


• • • 


HTS 




Horizontal tab set • 


1 • 


• • 


IND 




Forward index i 


• 


• • 


JFY 




Justify 


1 






LF 




Line feed 


i 


■ ■ a 


> • • 


LNM 




Line feed/new line mode (set/reset) • 


> • 1 


> • • 




Reset 


/LF IS vertical only < 


1 • I 


• • 




Set 


LF IS new line (-CR LF). * 


• I 


• • 
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Table C-1 Comparing the LN03 Pnnter With Other Digital Printers (Cont) 









L 


L 




L 








Q 


Q 


L 


A L 








P 


P 


N 


1 N 




















Control Function 


2 


3 


1 


3 


LSO {SI) 


Lockinq shift ishift in) 




• 




• ■ 


LSI (SO) 


Locking shift 1 (shift outl 




■ 




• • 


LS2 




Locking shift for G2 




• 






I.S3 




Locking shift for G3 




• 






LS1R 




Locking shift for G1 right 




• 






LS2R 




Locking shift for G2 right 




■ 






LS3R 




Locking shift for G3 right 




• 






NEL 




Next line 


• 




• 




NUL 




Null 


• 


• 


• 


• • 


PFS 




Peige format select 










PLD 




Partial line down 


• 


• 


■ 


• ■ 


PLU 




Partial lino up 


• 


• 


• 


• • 


PUM 




Positioning unit mode (set/reset) 
Numenc parameter units are 


• 


• 








Reset One character position 


• 


• 








Sat 


Decipoints/pixels (See SSUi 




• 


• 




Rl 




Reverse index 


• 


• 




• • 


RIS 




Reset to initial state 












Power-up interpretation 


■ 


• 








Soft reset interpretation 






• 




S7C1R 


Select 7-bitC1 receive 








• • 


S8C1R 


Select 8-bit 01 receive 








• • 


S7C1T 


Selpct 7-bit CI transmit 








• • 


S8C1T 


Select 8-bit CI transmit 








• • 


SGR 




Select graphic rendition 















Alt renditions off 






• 


• • 




1 


Bold (multistnke or shadow) 












22 


Bold off 








• • 




''1 


Alternate bold 












'2 


Stiadow printing 












3 


Italic 












23 


Italic off 








• 




4 


Underline 
Underline SP and HT 






• 
• 


• • 




24 


Underline off 






• 






a 


Concodled 




■ 








9 


Strike through 












29 


Strike through off 












10- 


19 Select font 






• 


• • 
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Table C-1 Comparing the LN03 Printer With Other Digital Printers (Cont) 



Control Function 



L L 

Q Q 

P P 



2 3 



L 
N 

1 



L 
A 
1 





L 
N 

3 



SHS 




Set horizontal spdcing 


SP 




Space 


SPI 




Spacinq increment 


SS2 




SinqlP shift 2 


SS3 




Single shift 3 


SSU 




Select Size unit 







Ignoie 




2 


Deapoint (1/720 inch) 




7 


Pixel ( 1 '300 inchi 


SUB 




Substitute 


SVS 




Set vortical spacing 



TBC Tabuldtion clear 

Cleai one HTat active position 

1 Clear one VTat active line 

2 Clear all HTs in active line 

3 Clear ah horizontal tabs 

4 Clear all vertical taos 

VPA Verticil pubition absulut«.> 

VPB Vertical pobition baokward 

VPR V' rtU'il rf"' I'lon reldtive 

VT Vf'rtli-ilt'll- 

VTS Vertical tdt «-Pt 



Modes (also listed above) 



DECAWM 


Autowrap inodr 


LNM 


Line feed/ new lino rnr.ni- 


Reset 


LF vertiCJ. mnlh "i c,;;'v 


Set 


LFisnen l.'it-i C H if-i 



PUM 



Reset 
Set 



^tfixts LF 



Positioninc) UMi r lode - AMur bilie 
units used lur i umcric param»'*tjr-< 
of DECSHFS DECSVTS DECSLPP. 
DECSTBM, DECSLRM, HPA HPB, 
HPR, VPA. VPB. and VPR 
One character position 
Decipoint.puel {Sep SSU i 
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Table C-1 Comparing the LN03 Printer With Other Digital Printers (Cont) 

L L L 

Q Q L A L 

P P N 1 N 



Control Function 2 3 10 3 

SSU Select size unit - When PUM is set. 

selects the unit used with numeric 

parameters of. DECSHTS, DECSVTS 

DECSLPP DECSTBM DECSLRM 

DECVEC, HPA. HPB. HPR SPI. VPA. 

VPB, VPR 
Ignore • • 

2 Decipoint (1/720 mchi • • • 

7 Pixel (1 '300 inchi • • 

SPI Spacing increment - Specifies the 

interline spacing and the width ot 

a horizontal space for characters 

that follow in the data stream 

Affects the following vertical controls 
IND, LF. NEL PLD, FLU Rl 

Affects the following horizontdl controls 
BS SP. imaging characters 

Affects the following controls when 
PUM IS set DECSHTS, DECSVTS 
DECSLPP. DECSTBM, DECSLRM 
DECVEC. HPA, HPB, HPR, VPA, 
VPB, VPR 

SSiy 2 Decipointsil/720inchi • • • 

SSU- 7 Pixels 11 -300 inch) • • • 
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liMe C-1 Comparing the LN03 Printer With Olfier Digital Printers (Cent) 

L L L 

Q Q L A L 

P P N 1 N 



Control Function 2 3 10 3 

Misc^laneous Features 



Built-in graphic character sets 

ASCII • • 

DEC supplemental • 

DEC technical 

VT100 line drawing 
Font stoiage (Kbytes) 

Base machine (RAM) 

Option (RAM cartridge) 

Plug-in fonts fROM cartridge) 
Input buffer (number of characters) 256 

Modem support • 

Portrait paper orientation • 

Landscape paper orientation * 

Number of input trays 1-3 13 2 



The LN03 printer uses RAM for a paqo composition buffer and for font storage 





80K* 




128K 


• 


128K 


30K 1K 


IK 


• • 




• • 


• 


• • 


• 



LN03 BUILT-IN TYPE FAMILY IDs, 
FONT IDs, and FONT FILE IDs 



D 



D.I Built-in Font File IDs for tiie LN03 185 

D.2 Type Family Names 185 

D.3 Built-in LN03 Type Family Names, Type Family IDs, 

Font IDs, and Font File IDs 187 



D.1 BUILT-IN FONT FILE IDS FOR THE LN03 

This appendix explains the values used in the font file IDs for the font files built 
into the LN03 printer. In Table D-1 , the Field column lists the location of a value 
in an LN03 font file ID. Values are base 36 values (0-9, A-Z). 

The type family ID is field 1 (first 7 characters) of the 31 -character font file ID. 

The font ID is fields 1 through 7 (first 16 characters) of the 31 -character font file 
ID. 

D.2 TYPE FAMILY NAMES 

The type families built into the LN03 printer use the following names. 



Type Family Name 


Type Fam 


DEC BUILTIN1 


DBULTN1 


COURIER 


RCOURIR 


ELITE 12 


RELITEO 


PI FONT 


DOOOOOO 



The "D" in the type family ID for DEC BUILTIN1 indicates the name DEC 
BUILTIN1 is registered with Digital, but is not registered internationally. 

The "R" in the type family IDs for COURIER and ELITE 12 indicate these 
names are registered internationally or are in the public domain. 
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Table D-1 Font File ID Fields 






Field 


Bytes 


Field Name 


Values 


Meanings 


1 


1 to 7 


Type family ID 


R 
D 


Registered internationally 
or in the public domain 

Digital registered 


2 


8 


Spacing 


J 
2 

L 
1 


10 pitch 
10 3 pitch 

12 pitch 

13 6 pitch 


3 


9 to 11 


T/pe size 


02S 
01V 


10 point 
6 7 point 


4 


12 


Scale factor 


K 


No scaling (1 1) 


5 


13 to 14 


Style 


00 


Normal 


6 


15 


Weiqht 


G 


Regular 


7 


16 


Proportion 


G 


Regular 


& 


17 tu 18 


Rotation 


00 


No rotation 


9 


19 to 21 


Character set 


01U 
01C 
01Q 
01C 


ASCII 

DEC supplemental 
DEC technical 
VT100 line drawinq 


10 


22 to 25 


Character 


Z777 


Full character set subset 


11 


26 to 27 


File encoding 


02 


Binary (See note ) 


12 


28 


Resolution 


F 


300 bits per inch 


13 


29 


Reserved 





Reserved 


14 


30 


Reserved 





Reserved 


15 


31 


Reserved 





Reserved 



NOTE This field ib only used for the file name, not to distinguish between a 
si\ei file and a binttry file 
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D.3 BUILT-IN LN03 TYPE FAMILY NAMES, TYPE FAMILY IDS, 
FONT IDS, AND FONT FILE IDS 

Table D-2 lists all type family names, type family IDs, font IDs, and font file IDs 
built-in into the LN03 printer. 

The type family ID is field 1 (first 7 characters) of the 31 -character font file ID. 

The font ID is fields 1 through 7 (first 1 6 characters) of the 31 -character font file 
ID. 

Table D-2 Built-in Font File IDs 



TVpe 
Pilch Size 



Character 
Set 



Fbnt File ID - 
Font ID 



1. Type Family Name: DEC BUILTINI IVpe Family ID: DBULTN1 

DBULFNI JO<?SKnOGCa0001UZZZZ02FOOO 
0BULTN1 J OjS K 00 G G 00 010 ZZZZ 02 F 

DBUL1 N 1 2 OPS K 00 G il 00 01U ZZZZ 02 F 
DBULTN 1 .' OVS K 00 G G 00 010 ZZZZ 02 F 

DBULl M I 02S K 00 G G 00 01U ZZZZ 02 F 
DBULTN1 L 02S K 00 G G 00 010 ZZZZ 02 F 

DBULTN 1 1 01VKO0GG00niUZZZZO2F0 00 
DBULTN I 1 01V K 00 G G 00 01O ZZZZ 02 F 



10 


10 


ASCII 


10 


10 


DEC supp. 


10.3 


10 


ASCII 


10.3 


10 


DEC supp 


12 


10 


ASCII 


12 


10 


DEC supp 


13.6 


67 


ASCII 


13 6 


6.7 


DEC supp 



2. IVpe Family Name: COURIER 



type Family ID: RCOURIR 



10 


10 


ASCII 


10 


10 


DEC supp 


10 


10 


DEC tech 


10 


10 


VT100 Imp 


10.3 


10 


ASCII 


103 


10 


DEC supp 


10.3 


10 


DEC tech 


10 3 


ID 


VT100 lino 


13 6 


67 


ASCII 


13 6 


6.7 


DEC SHOP 


13.6 


6.7 


DEC torh 


13.6 


67 


VT 100 line 



RCOURIR J 02S K 00 G G 00 01U ZZZZ 02 F 
RCOl IRIR J 02S K 00 G G 00 010 ZZZZ 02 F 
RCOURIR J 02S K 00 G G 00 01Q ZZZZ 02 F 
RCOURIR J 02S K 00 G G 00 01 C ZZZZ 02 F 

RCOURIR 2 02S K 00 G G 00 01 U ZZZZ 02 F 
RCOURIR 2 02S K 00 G G 00 010 ZZZZ 02 F 
RCOURIR 2 02S K 00 G G 00 010 ZZZZ 02 F 
PCOURIR r 02S K 00 G G 00 QIC ZZZZ 02 F 

RCOUniH 1 01V K 00 G G 00 01U ZZZZ 02 F 
RCOURIR 1 OIV K 00 G G 00 010 ZZZZ 02 F 
RCOURIR 1 01 V K 00 G G 00 OIQ ZZZZ 02 F 
RCOURIR I 01V KOOGGO0O1CZZZZO2F0 0O 
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Table D-2 Burit-ln Pont File IDs (Cant) 



lype Ctiaraeler Fbnt Prie 10 ■ 
Pitch 8I» Set FantID 



3. fVpe Pinmly Name: ELITE 12 type Pamily 10: RELITEO 

12 10 ASCH AEUTE0LO2SK00GG00O1UZZZZ02FO00 

12 10 DECsupp RELITEO L 02S K 00 GG 00 01OZZZZ 02 F 000 

12 10 OECtech RELITEO L 02SK 006 GOeOIQZZZZ 02 F 00 

12 10 VTIOQtine REUTE0LO2SK00GG00 01CZZZZ02F0O0 

4. l^peRnnlly Names PI FONT type Family ID: DOOOOOO 

10 10 OECtech D000O00JO2SKO0GG00O1QZZZZO2FO00 

10 10 VTIOOhne DOOOOOO J 02SK 00 G GOO 01 CZZZZD2 FOOD 

10.3 10 DECtecD DOOOOOO 2 02S K 00 G G 00 01Q ZZZZ 02 F 

10.3 10 VTIOOHne DOOOOOO 2 02S K 00 G G 00 01C ZZZZ 02 F O 

12 10 DECtech. DO00000LO2SK00GG00O1QZZZZO2FO00 

12 10 VTIOOhne DOOOOOO L 02S K 00 GG 00 01CZZZZ02F 00 

136 6.7 DECtech DOOOOOO 1 01V K 00 G G 00 01Q ZZZZ 02 F 00 

13 6 6 7 VTIOOIine D0000001 01V K0OGGQ0O1CZZZZ02FO0O 

NOTE The IDs are Spaced tor clarHy The spaces are not part of the actual IDs 
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E.1 Printing the Summary Sheet 189 

E.2 Summary Sheet Contents 189 

E.3 Sample Summary Sheet 190 



E.1 PRINTING THE SUMMARY SHEET 

The summary sheet is a printout of the current status of the LN03. There are 
two ways to print the summary sheet. 

1. Use the load font files (DECLFF) sequence (Paragraph 4.4.1), or 

2. Place the printer off-line and press the test (T) switch. 

E.2 SUMMARY SHEET CONTENTS 

The summary sheet identifies the following items. 

Revision level of the printer software 

Status of the configuration switches 

Currently available fonts 

Memory available for additional fonts 

Status of any cartridges 

Paper switch setting 

Up to 30 error codes 

The summary sheet also lists the available fonts by their font file IDs, in the 
following order. 

Down-line-loaded fonts 
Font cartridges 
ROM-resident fonts 

The summary sheet cannot list 30 error codes and all possible font file IDs at 
the same time. Error codes have priority. So, if a large number of error codes 
are listed, some font file IDs may be omitted. 
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E.3 SAMPLE SUMMARY SHEET 

Figure E-1 is a sample summary sheet. Tables E-1 and E-2 list error codes that 
may appear on the summary sheet. These codes also appear on the front 
panel character display indicator. 

Table E-1 lists the codes for controller errors that may occur while the printer is 
operating. Table E-2 lists the codes for errors that may occur during the 
communication and loopback diagnostic tests. 

Table E-3 lists the codes for fatal errors that will stop the printer during the self- 
test diagnostics. Fatal errors are reported on the front panel character display 
indicator only. 

NOTE: Engine errors also appear on the front panel indicators. 
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BAUD 
RATE 



DEVICE 
ID 



S U M M . 
SWI TCH 



5 
6 
2-1 
2 
3 



Revision Level DECXXX.X 



OFF 
OFF 

OFF 
OFF 
OFF 



SERIAL INPUT 

4600 BAUD 

e DATA BITS 
PARITY DISABLED 

LN03 DEVICE ID 



-12 3 4 5 6 



gQQQQQ 

-12 3 4 5 6 



AUTO WRAP ON ^1 

XON/XOFF ENABLED 

Cartridge 1; empty 



Paper Size:8.5 by H 

Heraocy available tor fonts: 27Kb 



Cactiidge 2!empty 



Test Pattern Printed by the DEC LN03 Printer 
Job Status: No Errors 



RCOURIR RCOUHIR101VK00GG00O1C2ZZZO2F000 
DOOOOOO DO0O0O01O1VKOOGGOOO1CZZZZ02F00D 
RELITEO RELITEOL02SKOOGG0001CZZ2Z0 2FOOO 
DCOOOOO D00O0O0LO2SK0 0GG00O1CZ2ZZO2F000 
RCOURIR RCOURIB202SK00GG00 01CZ2ZZ0 2F000 
RCOURIR RCOURIRJ02SK00GG0001CZZZZ02F000 
DOOOOOO D00 000 0202SKOOGG00 01CZZZZ0 2FOOO 
DOOOOOO D0OO0OOJ02SK0OGG00 01CZZZZO2F0O0 
RCOURIR RCOUHIR101VK0DGG0001QZZZ202F000 
DOOOOOO DOOO0OO101VKO0GG0 01OZZZZO2F0O0 
RELITEO RELITEOL02SK00GG0O01QZZZZ02F0 0D 
DOOOOOO DDOOOOOL025KOOGG0001QZZZZ02FOOO 
RCOURIR RCOURIR202SK00GG0001QZZZa0 2F000 
RCOURIR RCOURIRJ02SK0 0GG0001QZZZZ02F000 
DOOOOOO D00000020 2SKOOGG0001Q2ZZZ02FOOO 
DOOOOOO DQOOOOOJ02SKOOGG0001QZZZZ02FOOO 
RCOURIR BCOURIR101VK00GG0001OZ2ZZ02F000 
DBULTNl DBULTN1101VK00GG0 001OZZZ2 02F000 
RELITEO RELITE0L02SK00GG0001OZZZZ02F000 
DBULTNl DBULTN1L02SK00GG0001OZZZZ02F000 
RCOURIR RCOURIB202SKD0GG0 001OZZZ2 02F000 
DBULTNl DBULTNl 202SK00GG0001OZZ2Z02F000 
RCOURIR RCOURIRJ0 2SK00GG0001OZZZZ02F0 00 
DBULTNl DBULTN1JO2SK00GG0001OZ2ZZ02P00O 
RCOURIR RCOURIR101VKOOGG0001UZZZZ02FOOO 
DBULTNl DBULTNl 10 1VK00GGOOO1UZZZZO2FD DO 
RELITEO BELITE0L02SK0OGG0O01UZZZZ02F000 
DBULTNl DBULTN1L0 2SKOOGG0OO1UZZZZO2F000 
RCOURIR BCOURIR202SK00GG00 01UZZZZ02F000 
DBULTNl DBULTNl 202SKOOGG0001UZ2ZZ02FOOO 
RCOURIR RCOUBIRJ02SK00GG0001UZZZZD2F000 
DBULTNl DBULTN1J02SKDDGG0001UZZ2Z02FOOO 



ASF'Gil'VJ-'LrMl-O'^S 123456>890 
^F°G±njJLrHLO"S 1234567890 
aSf-'G+I^J-'Li-KLo S 1234567690 
j^F''G±ISJJLrMk)~O234567690 
;J|f°G+IVJ-'L|-HLo S_1234567890 
;^F = G+l\JJLrn'-0 S 1234567890 



■'a*trY=i36A>.»5«3E 
a:o*4rr=lO@AX*f >a£a 




SWITCHES SET 
-FOR THE INDICATED 
POSITION 



DECAWM 
-OVERRIDES THIS 
SWITCH SETTING 



AaJEa!(;^Ee|eiiiiIi66+'*?;;1-Y'° 
AaJE«fgEeEeiiii!ii66±"Tu1-v'" 
Aa;Ee?9EeEeiiii!('i66+' =T/;1 -T' ° 
AaJE«9?EeEeiiiiiifi6+='Y(;1 -T'" 



AaFfGgIiJjLlMiiOoSsl234567B90 
AaFfGgHJ3LlHmOoSsl234567B90 
AaFfGqIiJjLlMmOoSsl234567890 
ftaFfGgIiJjLlMmOaSsl234567890 
AaFfGgIiJjLlMmOoSsl234 56 7B90 
AaF£GgIiJjLlNmooSsl2 3456 7e90 



DEC 
TECHNICAL 



VT100 

LINE DRAWING 



DEC 
SUPPLEMENTAL 



TYPE I 

FAMILY 

ID 



FONT ID 



FONT FILE ID 



NOTE 

The sequence for the font file printout is in descending order downline fonts, cartndge 
fonts, resident fonts. Also, if there are a lot of errors on the printout, there may not be 
enough space on the sheet to print out all resident font files. 



MA-1489-84 



Figure E-1 Summary Sheet Test Pattern 
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"Ribie E-1 Operational Error Codes and Condibons 





Error 






Indicator 


Code 


Error Condition 




u 


1 


Ddtd too complex 


Try landscape 
onentation 


I 


2 


Lost characters or part 
of vector for line drawing 


Turn on autowrap mode 




3 


Font memory exceeded - 
only complete fonts 
loaded 


Add memory cartridge 



12 

13 

16 
24 

25 

31 

32 



Excess fonts not loaded 
in font memory 

Page data has exceeded 
available page memory 
Data will print on next 
page 

Illegal codes m 
duwn-line-loaded fonts 

30 ur more errois were 
detected on this page 

Invalid paiameter 

Character not defined in 
selected font 

Test button pressed 
during font load 

Communication error on 
received character 



Communication error 
input buffer overflow 



Add memory cartridge 



Add memory cartridge. 



Use font files in 
Digital format 

Reenter the data 



Reenter the data 
Select another font 

Reload the font 



Make sure the host and 
printer are using 
compatible baud rates 

Make sure the host and 
printer are using 
XON/XOFF protocol 
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TaUe &1 Operational Error Codes and Conditions (Cont) 



Error 






Indicator Code 


Error Condition 


Suggested Solution 


1 34 


Font removed while 


Make sure the printer 


S 


printing 


IS off-line before 
removing or inserting 
ROM cartridges 


35 


RAM removed while 


Make sure the printer 




printing 


IS off-line befce 
removing or inserting 
RAM cartridges 



Table E-2 Loopback Diagnostic Error Codes 



Indicator 



h 



Error 
Code 


Error Condition 


53 


Loopback test failure 
control bits 


54 


Loopback test failure 
transmit/ receive test 


55 


Loopback test failure 
restraint failure 



Suggested Solution 

Call Digital FiPid Service 



194 APPENDIX E: SUMMARY SHEET 



TbUc E-3 SeM-T«st Ougnosties, Ratal Error Codes 



fndicalDr 



HI 



Error 




Code 


Error Condition 


47 


I/O device failure at 




poMi8r-up 


57 


Baud rate error 


71 


Program ROM failure 


72 


Controller RAM failure 


73 


No fonts in system 


74 


Band buffer too stow 


75 


R>nlfiirmware failure 



Suggested Solution 

Call Digital Field Service 



NOTE Fatal errors are only reported on the front panel character displav 

mdicator '^ ' 



F 



HELPFUL HINTS, 

PROBLEMS AND SOLUTIONS, 

AND PROGRAMMING EXAMPLES 

F.1 Helpful Hints 195 

F.2 Problems and Solutions 198 

F.3 Examples of LN03 Control Functions 200 

This appendix has three sections. The first section provides helpful hints. The 
second lists typical problems and suggested solutions. The third shows exam- 
pies of important LN03 control functions. 

F.1 HELPFUL HINTS 

General 

• Always send a reset command before you start a document. The reset 
command places the printer in a known state. However, the reset com- 
mand does not clear font memory. IVIake sure you have enough font 
memory available to do the document. 

• Do not insert or remove ROM or RAM cartridges while the printer is 
printing. You can insert and remove cartridges when the printer is off-line 
or idle. 

• The LN03 does not operate as an LA1 00 or LQP02. When you set the 
device ID switches (SW2-2 and 2-3) to respond as an LAI 00 or LQP02, 
the printer still operates as an LN03. Only the ID response changes. 

• The LN03 prints unsolicited reports after the printed page on which an 
error occurs. 

• All parameters in escape and control sequences must be unsigned, posi- 
tive decimal integers. Do not use decimal points in parameter values. 

• Equivalent measurements 

1 point = 1/72 inch (approximately) 

1 decipoint = 1/720 inch 

1 pixel = 1/300 inch (on the LN03) 

For example, A 10-point type size equals approximately 10 x 1/72 inch. 
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Paper 



• 



Always load paper against the left side of the tray. IVIake sure the paper 
guide Is firmly against the right edge of the paper. Otherwise, your print- 
ing may not align with the edges of the paper. 

Use only the paper recommended by Digital. Thin paper may cause a 
paper jam. 



- Recommended paper weight: 16 to 24 pounds. 

- Paper sizes: 8-1/2 x 11 inches and A4. 

- Part numbers for ordering the recommended paper: 



8-1/2 X 11 paper LN03X-AF 

A4 paper LN03X-AH 



Page Format 



• Use the page format select sequence (CSI Ps sp J) to select the printing 
orientation, either portrait or landscape. When you power up the LN03, 
the printer uses the portrait orientation. 

• Always use the upper-left corner of the printable area as the origin point 
for printed pages. To select the upper-left corner, set the origin placement 
mode (OPM). 

If you reset OPM, the LN03 places the origin at the upper-left corner of 
the physical page. However, the printer cannot start printing until 0.25 
inches in from the edge of the paper. 

• When you set new tabs or margins, clear all tabs or margins you do not 
want. Also, make sure you select the correct unit of measurement: deci- 
points, pixels, or character cells. Otherwise, the printer may not set your 
tabs or margins in the desired location. 

When the LN03 is Off-Line 

• The printer and the host computer cannot exchange data. 

• The printer cannot report its status. 
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Font Files 

• The LN03 only recognizes font files in the Digital font file format. You 
cannot use LN01 font files in the LN03. 

• For font files with the same font ID or type family ID but with different 
character sets, you must designate the appropriate character set. 

• You assign font files with the 7-character type family ID or the 16-charac- 
ter font ID. Use uppercase letters only for both IDs. You do not assign 
font files with the 31 -character font file ID. 

Fonts and Character Sets 

• To use proportional spacing, you must use a proportional font and select 
proportional spacing with the DECPSP sequence. 

• Do not use VT100 line drawing characters with other character sets. 
Otherwise, your printed characters will have inconsistent line weights 
(widths). 

• You cannot scale character sizes. However, you can use GSM to select 
the closest, smaller available size. GSM selects from the available fonts in 
the type family. If font files are assigned by type family ID, you can use 
GSM to select from the available point sizes in that family. 

For example, suppose you are using a 10-point font from the DBULTN1 
family. You want to use a smaller point size. 

- If you send a GSM with a parameter of 70 percent for height, the LN03 
selects the 6.7-point DBULTN1 font— the closest, smaller available 
size. 

- If you send a GSM with a parameter of 50 percent for height, the LN03 
will not find any DBULTN1 font smaller than the desired size. As a 
result, the printer will print blobs. 

See the GSM example in Paragraph F.3. 
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Graphics 

• The graphics you print on the LN03 will probably be smaller than the 
same graphics displayed on your video terminal. 

The LN03 as a Dedicated or System Printer 

• To use the LN03 as a dedicated printer, connect the printer to the auxilia- 
ry or printer port of your video terminal. 

• To use the LN03 as a system printer, you must assign the printer a 
terminal number and a queue name (if there is a spooler involved). The 
specific commands to use depend on the software used. 



F.2 PROBLEMS AND SOLUTIONS 

/ can only down-line-load two font files. 

Add RAM cartridges. A typical font file requires 1 5 Kbytes of memory. 

Some of my graphs do not print. 

You can print small graphs, but some graphs may be too complex for the 
printer. The LN03 uses a band buffer 6 pixels deep. The printer processes a 
maximum of 150 characters or vectors (including spaces) in a band at a time. 

/ get a blank page for each line of my source document. 

The current margins may specify a page that is smaller than a line height or 
width. Check your PUM and SSU settings. You may be using the wrong unit of 
measure. 

/ cannot load my LN01 font files in the LN03. 

The LN03 does not support LN01 font files. The font files you use with the 
LN03 must be in the Digital font file format. 
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/ cannot print landscape pages. 

Send a PFS sequence to select the landscape format (ESC [ ?21 J) before you 
send the text. Do not send an RIS or DECSTR sequence after PFS, because 
the format will return to portrait. 

When I set the device ID switches to LA100 or LQP02, I have spacing 
problems. 

The LN03 does not operate as an LA100 or LQP02. The printer always oper- 
ates as an LN03 — only the ID changes. Use the correct LN03 commands for 
spacing. 

/Wy ReGIS files do not print 

The LN03 does not support ReGIS protocol. Convert the ReGIS files to sixel 
files. 

The printer does not set tabs and margins where I want them. 

The printer may have other tabs and margins already stored. Clear all tabs and 
margins before you set new ones. 

Also, checl< the unit of measure (pixels, decipoints, or character cell) you are 
using. The LN03 stores tabs and margins at pixel locations. 

The quality of my transparencies is poor. 

Use the recommended transparency film for plain paper copiers. 

Size Part Number 

8-1/2x11 LN03X-AK 

A4 LN03X-AJ 
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F.3 EXAMPLES OF LN03 CONTROL FUNCTIONS 

This section contains examples of some basic LN03 control functions that you 
will use most often. 

Changing Pitch (Line and Character Spacing) 

The spacing pitch increment (SPI) sequence is the most flexible sequence you 
can use for changing pitch. You can change both the horizontal and vertical 
spacing with one SPI sequence. You use the select size unit (SSU) sequence to 
select the unit of measure — decipoints or pixels. 

NOTE: Pixels are the recommended unit of measure. On the LN03, a pixel 
equals 1/300 inch. 

Changing Horizontal Pitch 

In the following example, the horizontal pitch changes, but the vertical pitch 
remains the same. First, the SSU sequence selects pixels (ESC [ 7 I) as the unit 
of measurement. Then the three SPI sequences select different horizontal 
pitches. The horizontal pitch affects character spacing — not character size. 
The vertical pitch is set to in each sequence, so the current font determines 
the vertical spacing. 

You enter: 

<ESC>[7 I = set for pixels (SPI) 

<ESC>[0;50 G = spacing pitch (6) characters per inch. 
<ESC>[0;30 Q = spacing pitch (10) characters per inch. 
<ESC>[0;25 G = spacing pitch (12) characters per inch. 

The LN03 prints: 

= set for pixels (SPI) 

= spacing pitch (6) characters 
= spacing pitch (10) characters per inch. 
= spacing pitch (12) characters per inch. 
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Changing Vertical Pitct) 

In this example, the vertical pitch changes, but the horizontal pitch remains the 
same. First, the SSU sequence selects pixels (ESC [ 7 I) as the unit of measure. 
Then the three SPI sequences select different vertical pitches. The vertical 
pitch affects line spacing— not character size. The horizontal pitch is set to in 
each sequence, so the current font determines the horizontal spacing. 

You enter: 

<ESC>[7 I = set for pixels (SPI) 

<ESC>[50;0 G = line spacing, (6) lines per inch, 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 

<ESC>[30;0 G » line spacing, (10) lines per inch, 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 

<ESC>[25;0 G = line spacing, (12) lines per inch, 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 



The LN03 prints: 

= set for pixels (SPI) 

» line spacing, (6) lines per inch. 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 



= line s 



^^'''"MlMMMiMmmmm 
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Changing Character Size (Graphic Size Select) 

You cannot scale characters with the graphic size select (GSS) sequence, 
because there are no font files currently available that allow scaling. However, 
you can use the graphic size modification (GSM) sequence to select a different- 
size font from the fonts available in the type family. 

In the following example, a soft terminal reset (STR) sequence first resets the 
printer (ESC [ ! p). When you reset the printer, you select the following initial 
values. 

standard page size 

portrait orientation 

10-point, 10-pitch font from the DEC built-in-1 type family 

GSS set to 100 

SSL) set to pixels 

Then, the GSM sequence (ESC [ 70 ; 100 B) changes the character size. GSM 
changes the character width and height by percentages. The LN03 selects the 
closest, smaller font available in the current type family. 

In this example, the character width does not change, because the width 
parameter is 100. The height parameter tries to select a font that is 70 percent 
of the current font. The height changes to 6.7 point, because 6.7 point is the 
closest, smaller font available in the DEC built-in-1 family. 

You enter: 

<ESC>C!p 

This is a sample of tape before GSH. 

<ESC>[70;100 B This sequence results in the font height 

being changed to 6.7 point (approximatelij 70X 
of its normal height) uhich is available in the 
font f ami la- 

The LN03 prints: 

This is a sample of type before GSM. 

This sequence results in the font height 

being changed to 6.7 point (approximately 70% 
of its normal height) which is available in the 
font family. 
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Selecting Portrait or Landscape Printing 

You use the page format select (PFS) sequence to select portrait or landscape 
printing. There are 12 standard page formats, 6 in portrait and 6 in landscape. 
Even parameter values select portrait orientations and the odd values select 
landscape orientations. 

Each PFS value also selects a fixed printing area, including form length and 
margins. The PFS form length and margins do not change, until you send 
another PFS or one of the following sequences. 

Set lines per physical page (DECSLPP) 
Set left and right margains (DECSLRM) 
Set top and bottom margins (DECSTBM) 

You must select the lines per inch and characters per inch, if you v\/ant to 
change the initial values in effect when the printer is reset. 

In the following example, a soft terminal reset (STR) sequence resets the 
printer after each PFS sequence. 

You enter: 

<ESC>[5i<ESC>[(l J This se«|uen« selects portrainl orientation (norwl 
for«at).<ESC>[!p<FF><FF> 

<ES0[1 i This seopjence selects lendscajie orientation (nortial foritat.) 
<ESC>[!p<FF><FF> 

<ESC)[?20 J This se«|iience selects portrait oreintation. (extended DEC fxwt). 
<ESC>[lp<FF><FF> 

<ESC)[?21 J This sec|uence selects landscape oreintation (extended DEC format). 



204 APPENDIX F: HINTS, PROBLEMS AND SOLUTIONS, EXAMPLES 

Font Files 

You use the following sequences to control font files. 

Down-line-load font (DECLFF) 
Assign font (DECATFF) 
Select font (SGR) 
Delete font (DECDTFF) 

NOTE: Before you make changes to font files, you sfrould print a status stieet 
to see wfiat font files are currently available in the printer. 

Load a Font File (DECLFF) 

This is an example of how to use DECLFF to load a new font file in your printer. 

The first two sequences are STR and PFS. 

You enter: 

<ESC>[!p<ESC>[?2(l J 
<ESC>PO;l;i;!jLE???Cl<Rd ;(l<ESC>\ 

In the above example, the DECLFF sequence selects the following settings. 

indicates the font file is in DEC Font File Format. 

1 indicates not to print a summary sheet. 

1 indicates to replace any font file in the printer that has the same 

font file ID as the font file being loaded. 
IE???CXRd is the sixel data for the font file. 
indicates there are no comments. You can include comments, 

but the LN03 ignores them. 
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Assign a Font File (DECATFF) 

This is an example of how to use DECATFF to assign fonts for printing. You 
must use this sequence to assign an SGR number to a font file. To use 
DECATFF, you must know the type family ID (7 characters) or the font ID (16 
characters) of the font file. 

The following example shows both ways to assign a font file— with the font ID 
and with the type family ID. The first sequence assigns an elite font in a specific 
type size and pitch. (ESC [14 m selects the elite font for printing.) The second 
sequence selects assigns the elite font family, which may have several type 
sizes and pitches available. 

You enter: 

<ESC>Pl;M}l!ELITEOL02SKOI)GG<ESC>\<ESC>[14iii = This se«|usnce sssijns the font to SGR H 
baifiin|the"FontID".<ESC>c 

<ESDP2;14)REL!TE0<ESC>\ = This sec|uencs assigns the font to SGR 14 bi| 
usini the "ti^e fanilij IB". 

The LN03 prints: 

= This sequence assigns the font to SGR 14 
by using the "Font ID". 

= This sequence assigns the font to SGR 14 by 
using the "type family ID". 

NOTE: To print text in the assigned font, you must select the font as follows. 
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Select a Font File (SGR) 

This example shows how to use SGR to select a font for printing. You can 
select one of the fonts assigned an SGR number from 10 to 19. If you do not 
select a font with SGR, the LN03 uses the default font assigned at power-up or 
after a reset sequence. 

This example selects the elite font assigned to SGR14 in the previous example. 

You enter: 

<ESC)[Hiii This sefence selects the font assi|ned to SCR [\ to be used for 
printing, 

The LN03 prints: 

This sequence selects the font assigned to SGR 14 to be used 
for printing. 

Delete a Font File (DECDTFF) 

This example shows how to delete font files with DECDTFF, using either the 
type family ID or font file ID. When you use the type family ID, you delete all the 
font files for that family. When you use the font file ID, you delete a specific file. 

In the following example, the first sequence use a type family ID for the elite 
family. The second sequence deletes a specific elite font file. 

NOTE: You can print a summary sheet to check that a file is deleted. 

You enter: 

<ESC>Pll;liELITEO€SC)\ This ss<nience deletes the Elite finilij of files stored 
in the printer, 

<ESC>Pi;RELITEOLO2SKI!(lGGOI)()iyZZZZ02F0OI)<ESC>\ This se«|uence deletes one \ 
specific font file. You must use the 31 character "font file id". 

The LN03 prints: 

This sequence deletes the Elite family of files stored 
in the printer, print summary sheet and replace all font files 

This sequence deletes one \ 
specific font file. You must use the 31 character "font file 
id". 
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Designating and Invoicing a Character Set 

To print characters, you use one font and one character set. The font selects 
the type style, and the character set contains the characters to print in that 
style. You can select any of the fonts and character sets available in the printer. 

1 . First, select a font (unless you want to use the default font). 

2. Then designate and invoke a character set. 

The following example selects a font, then designates and invokes two charac- 
ter sets. 

You enter: 

<ESC>[13b (courier 10 point /lO pitch) <ESC>(B (desiinste ftSCII as G0)13 
invoke GO to GL. (ESCXO (chan|e the charsoter set to VTIOO as GO) 
abcdefi <ESC>[!p reset 

The first sequence selects a courier font file (SGR 1 3) by type family. The 
second sequence designates and invokes the ASCII character set into the 
printer's GL memory table. Notice that the LN03 prints characters from the 
ASCII set until the third sequence. 

The third sequence designates and invokes the VT100 line drawing character 
set into the GL memory table. The LN03 then prints characters from the VT1 00 
line drawing set. The VT100 line drawing characters replace the lowercase 
letters typed in. 



(courier 10 point /lO pitch) (designate ASCII as GO) 
invoke GO to GL. ('Afft^F f-^""^ ^\i_ifF (-S- >|- F VTlOO i_ GO) 

i"TWF°± 
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Highlighting Characters (SGR) 

You can use the select graphic rendition (SGR) sequence for bolding, italics, 
underlining, and strike-through characters. 

To use bolding or italics, you must have a bold or italic font file in the printer. If 
you select bolding and there is no bold font available, the LN03 performs 
shadow printing. If you select italics and there is no italic font available, the 
printer underscores each character. 

An SGR sequence remains in effect until you send another SGR sequence. 

NOTE: In the following examples, the LN03 is first reset Resetting the printer 
selects the standard page size, portrait printing, and the 10-point, 10-pitch font 
from the DEC built-in-1 family. 

Bolding 

This example shows how to use SGR for bolding. The example has five escape 
sequences. 

You enter: 

<ESC>Pl;l5)RTIHESOO0SCKOOPG<ESC)\(ESC>:i&i BOLIEI CHMCTERS USED BV SGR flSSlGNHENT 
WITH CG TIHES F!)NT.(ESC>[IOn EUILT IN FrtHILY, {ESCXln bold<ESC)[22n bold on 
and off, 



The LN03 prints: 

BOLDED CHARACTERS USED BY SGR ASSIGNMENT 

WITH CG TIMES FONT. BUILT IN FAMILY, bold bold on 
and off. 



The first sequence assigns a bold font to SGR 15 for printing. The second 
sequence selects SGR 15 for printing. Notice that the LN03 prints some bold 
words in that font. 

The third sequence selects the DEC built-in-1 type family. The fourth sequence 
turns bold printing on. However, the DEC built-in-1 family does not have a bold 
font. So the LN03 prints the word "bold" by using shadow printing. The fifth 
sequence turns bolding off. 
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Italics 

This example shows how to use SGR for italics. The example has five escape 

sequences. 

You enter: 

<ESC>Pl|lORTIHESI1002SK01GG<ESC>\<ESC>Il*B THIS IS ftN EMLE OF W USE OF 
SGR FOR ITllICS,<ESC>[l(!n <ES0[3« italics <ESC>[23n "italics en and off" 
<ESC>[1I)« 

The LN03 prints: 

THIS fS AN EXAMPLE OF THE USE OF 
SGR FOR ITALICS, italics "italics on and off" 

The first sequence assigns an italic font to SGR 14. The second sequence 
selects SGR 14 for printing. Notice that the LN03 prints text in italics, until the 
third sequence. 

The third sequence selects the DEC built-in-1 family. The fourth sequence 
turns italic printing on. However, the DEC built-in-1 family does not have an 
italic font. So the LN03 underlines characters instead. The fifth sequence turns 
italic printing off. 

Underlining 

This example shows how to use SGR for underlining. The example has two 

escape sequences. 

You enter: 

<ESC>[4iii underline on <ESC)[2k underline off. 

The LN03 prints: 
underline on underline off. 

The first sequence turns underlining on. Notice that the LN03 also underlines 
spaces also. The second sequence turns underlining off. 
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Strike-Through 

This example shows how to use SGR to print strike-through characters. The 

example has two escape sequences. 

You enter: 

<ESC>[9b exanple of tape dlh strikethroi^ on <ESC>[2Jpi strikettira|h turrwd off. 

The LN03 prints: 

e xample of typo with ctrikethrough on 
strikethrough turned off. 

The first sequence turns the strike-through attribute on. Notice that the LN03 
prints strike-through characters in spaces also. The second sequence turns 
the strike-through attribute off. 
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Active column 

The horizontal position on the paper where the next character will print. After 
printing a character, the printer increments the active column. 

Active line 

The vertical position on the paper where the next character will print. After 
printing a character, the printer increments the active line. 

Active position 

The absolute position on the paper where the next character will print. The 
active position is defined by the active column (horizontal position) and active 
line (vertical position). 

ANSI 

American National Standards Institute 

Autowrap mode 

An operating feature of the printer that lets you control what happens to print 
characters that exceed the right margin on the page. 

Baud rate 

The speed at which the printer communicates with the host computer. 

Character attribute 

A feature of a highlighted character. You can select underlining, bold printing, 
italic printing, and strike-through attributes. 

Character cell 

An imaginary rectangle used as a unit of spacing. The height of a cell is equal 
to the current line spacing, and the width is equal to the current character 
spacing. 



211 



212 GLOSSARY 



Character set 

A set of codes that describe the general appearance of a set of characters. For 
example, a character set might contain the code for an uppercase A or the 
number 1 . Character sets do not describe the style of a printed character. See 
Font. 

Code table 

A list of the characters and codes for a specific character set. The table is 
divided into columns and rows that show each character with its binary, octal, 
decimal, and hexadecimal code. An 8-bit code table has twice as many col- 
umns as the 7-bit table. 

Command string 

A data record included in a device control string. Examples are a type family 
identification or font identification. 

Configuration switch paclcs 

Two 6-positlon DIP switch packs on the back of the printer that control certain 
operating features. The switches are preset to work with most Digital systems. 
You can set these switches to meet the requirements of your host computer. 

Control characters 

Characters that do not print, but cause the printer to perform some action. For 
example, the HTS control character sets a horizontal tab. There are two groups 
of control characters, CO and C1 . 

CO (control 0) and CI (control 1) codes 

CO codes represent 7-bit ASCII control characters. C1 codes represent 8-bit 
control characters that let you perform more functions than possible with CO 
codes. You can only use C1 codes directly in an 8-bit environment. 

Control function 

A method of controlling how the printer processes, sends, and prints charac- 
ters. Control functions include control characters, control strings, and escape 
and control sequences. Appendix C compares the control functions used in the 
LN03 printer and other Digital printers. 

Control sequence 

Two or more bytes that define a specific control function. Control sequences 
usually include variable parameters. Paragraph 3.4.3 shows the format for a 
control sequence. 



GLOSSARY 213 



Decipoint 

A unit of measure equal to 1/720 inch. 

DEC multinational character set 

Tliis 8-bit character set is the default character set when you turn the printer 
on. The left half of this set is the ASCII graphic set (7-bit compatible). The right 
half includes the C1 control characters and DEC supplemental graphic set (8- 
bit compatible). 

Default values (for escape sequences) 

Standard values used for parameters. The printer uses a default value when you 
specify a value or omit a value. For most sequences the default value is 1 . 

Device control strings (DCS) 

Lil<e control sequences, a DCS uses two or more bytes to define a specific 
control function. However, a DCS also includes a command string. Paragraph 
3.4.4 shows the format for a device control string. 

Down-line-loading 

Loading data from a host computer into another device. You can load fonts 
from a computer into the printer. The printer stores these fonts in RAM. 

Error code 

A numeric code of up to three digits, used to report printer problems. The 
printer reports error codes in pairs - a generic code, followed by a specific 
code. Table 5-6 lists the error codes. 

Escape sequence 

Two or more bytes that define a specific control function. Escape sequences 
do not include variable parameters, but may include intermediate characters. 
Paragraph 3.4.2 shows the format for an escape sequence. 

Font 

A size and style of type to use for printed characters. For example, acourier 10 
point font describes a certain style (courier) and size (10 point) of printed 
character. Fonts and character sets are independent of each other. You need 
both a font and a character set to print characters. 
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Font attributes 

The seven characteristics of a font that define how printed characters will look 
when you use that font: type family, spacing, type size, scale factor, typestyle, 
character weight, and character proportion. These attributes are not affected 
by the character set you use. 

Font file 

The data for a unique combination of one font and one character set. You can 
assign a font to any character set available in the printer. The font files that 
come with the printer are stored in ROM. If you load other font files from the 
host, they are stored in RAM. Font files must be in a standard Digital format. 

Font file attributes 

A set -of 12 characteristics for the font and character set in a given font file. 
These include the seven font attributes plus the character set images, rotation, 
character subset, file encoding, and resolution. 

Font ID 

A 16-character code (no lowercase letters) that describes the seven basic font 
attributes (including type family) of the ROM fonts. 

Font file ID 

A 31 -character code that describes the character set and font attributes for a 
given font file. Appendix D lists all standard type family, font, and font file IDs 
for the ROM font files. 

Form length 

The vertical size of the printed area on a page. The maximum form length 
depends on the setting of the paper size switch, the origin point for page 
coordinates, and the page orientation. 

GL (graphic left) and GR (graphic right) codes 

Two code tables in memory, reserved for printable characters. You store the 
character sets you want to print from in GL and GR. 

The printer uses the graphic left (GL) table in memory when the character code 
format is 7-bit, or when the the character code format is 8-bit and the graphic 
characters are in the 2/1 through 7/1 4 range. 

The printer uses the graphic right (GR) table in memory when the character 
code format is 8-bit and the graphic characters are in the 10/0 through 15/15 
range. 
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Hard margin 

A setting that defines the printing area on the page. The printer cannot print 
outside a hard margin, except when drawing vectors or doing justification. 

Horizontal margin 

The left horizontal margin specifies the first printable position on a line. The 
right horizontal margin specifies the last printable position on a line. 

Image area 

The printable part of a page. On the LN03 (and most printers), you cannot print 
to the physical edge of the page. 

Input buffer 

An area in the printer that can hold up to 1 ,000 characters recei^ved from the 
host computer before printing them. This buffer allows the printer and host 
computer to communicate independent of printing speed. 

Initial values (for escape sequences) 

The LN03 has permanently stored values for some escape sequences that 
control basic printing functions. The printer uses these initial values after you 
power up the printer or send a reset sequence (Paragraph 5.12). 

ISO 

International Standards Organization 

Justification 

The alignment of printed text at the right margin. When you justify text, you 
change the spacing between words. Justified lines have the first character of 
the first word at the left margin (or the line home position, if different), and the 
last character of the last word at the right margin. 

Landscape printing 

A method of printing characters parallel to the long edge of the paper. 

Line home position 

The active position on the printed page after a carriage return (CR). The line 
home position serves as the left edge of the page for justified text. A CR may 
move the active position forward or backward in order to reach the line home 
position. 

Line end position 

The right edge of the printed page for justified text. 
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Memory cartridges 

Optional ROM cartridges (for added fonts) or RAM cartridges (for added stor- 
age). You can insert cartridges in the printer's front panel. 

Origin 

The starting point for printing on the page. You can select either the corner of 
the printable area or the corner of the physical page (Figure 5-4). 

Normal page format 

The page home line is 1/2 inch below the top margin and the page end line is 
5/6 inch above the bottom margin. 

Extended page format 

The page home line is at the top margin and the page end line is at the bottom 
margin. 

Page format select (PFS) 

An escape sequence that lets you select a page format from a list of standard 
formats. These formats select the character size, characters per line, and lines 
per page. 

The active line on the page after a form feed (FF). The page home line specifies 
where a form feed positions the first printable line on the page. 

Page end line 

Usually, the last printable line on a page. When the printer receives a line feed 
(LF) on the page end line, the active position moves to the page home line on 
the next page. 

Parameter 

A character that modifies the action or interpretation of a control sequence. All 
parameters are unsigned, positive decimal integers, with the most significant 
digit sent first. 



• 



A numeric parameter indicates a numeric value such as a tab or margin 
location. In this manual, numeric parameters appear as actual values or 
as Pn, Pn1, Pn2, and so on. 

A selective parameter selects an action associated with the specific 
parameter value. In this manual, selective parameters appear as Ps, Ps1 , 
Ps2, and so on. 
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Pixel 

The smallest displayable picture element on a video screen. The printer prints 
pixels as dots. 

Portrait printing 

A method of printing characters parallel to the short edge of the paper. This is 
the normal page orientation for printing. For example, this page is printed in a 
portrait orientation. 

RAIVI 

Random access memory 

Received characters 

Printable characters and control functions that the printer receives from the 
host computer. The printer can process 7-bit and 8-bit data. 

Reset sequence 

An escape sequence that resets several printer operating features to an initial 
state. There are two sequences you can use to reset the LN03 (Paragraph 
5.13). 

Resolution 

The number of dots printed in a defined area. The resolution of the LN03 is 300 
dots per inch. 

ROM-resident fonts 

The standard fonts that come with the printer. These fonts are permanently 
stored in the printer's read only memory (ROM). Paragraph 1.3 lists these 
fonts. 

Select graphic rendition (SGR) number 

A number you must assign to a font file to make it available for printing 
(Paragraph 4.4.2). 

Serial character format 

The sequential arrangement of the bits of a data character. The printer sends 
and receives characters in this format. A serial character has a start bit (space), 
7 or 8 data bits (1 = mark, ^ space), a selectable parity bit, and a stop bit 
(mark). Figure 2-1 shows this format. 



218 GLOSSARY 



Tab stop 

A preselected point that the active position moves to when you send the printer 
a tab control character (Paragraph 3.3). The active position is where the next 
character prints. 

Type family 

A group of fonts with a similar design, but differing in the six other font 
attributes. For example, courier is a type family used in the LN03. 

Type family ID 

A 7-character code that identifies a given type family. For example, here are the 
type family IDs for the four standard type families used with ROM-resident font 
files. 



Type Family 


Identification 


Courier 


RCOURIR 


Elite 


RELITEO 


DEC builtin 


DBULTN1 


Pi font 


DOOOOOO 



Vectors 

Lines drawn with length, width, and direction. Margins do not affect line draw- 
ing. If you try to draw a line beyond the physical limits of the page, the printer 
will print the part of the line that occurs within the page. The printer draws lines 
without modifying the active position. 

Vertical margin 

The top vertical margin specifies the first printable line on a page. 

The bottom vertical margin specifies the last printable line. These margins are 
called tiard margins, because you cannot print outside the area defined by the 
margins. 

XON/XOFF protocol 

A method of synchronizing data communication between the printer and the 
computer. The printer sends XON AND XOFF signals to tell the computer when 
to start or stop sending data. The XON/XOFF protocol prevents the printer's 
input buffer from overflowing. Otherwise, you might lose data if the printer 
stops for some reason (a paper-out condition, for example) or if the communi- 
cation speed is greater than the print speed. 
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BY MNEMONIC NAME 

CUU (cursor up), 106 

DA (device attribute), 110 

DECATFF (assign type family and font), 59, 205 

DECAWIVl (riglit margin wrap mode), 70 

DECCRNLM (carriage return/new line mode), 69 

DECDTFF (deleting type family or font file), 61 , 206 

DECFSR (font status report), 63 

DECHTS (horizontal tab set), 1 08 

DECLFF (load font file), 56-57, 204 

DECOPM (origin placement mode), 73, 196 

DECPSM (pitch select mode), 71 

DECPSP (proportional spacing), 72 

DECRFS (request font status), 62 

DECSHORP (set horizontal pitch), 71, 82 

DECSHTS (set horizontal tab stop), 108 

DECSLPP (set lines per page), 97 

DECSLRM (set left and right margin), 1 00 

DECSTBM (set top and bottom margin), 98 

DECSTR (soft terminal reset), 39, 1 21 

DECSVTS (set vertical tab stop), 109 

DECVEC (draw vector), 1 20 

DECVERP (set vertical pitch), 80 

DSR (device status report), 1 1 2 

DSR (device status request), 1 1 1 



219 



220 INDEX OF PRINTING COMMANDS 



GSM (graphic size modification), 65, 197, 202 
GSS (grapliic size selection), 63, 64, 202 

HPA (liorizontal position absolute), 102 
HPB (horizontal position backward), 104 
HPR (horizontal position relative), 103 

JFY (justification), 118 

LNM (line feed/new line nnode), 68 
LS (locking shift), 51,53 

PFS (page format select), 87-96, 203 

PLD (partial line down), 107 

PLU (partial line up), 107 

PUM (position unit mode), 74, 76 

RIS (reset to initial state), 39,121 

SGR (select graphic rendition), 56, 59 

selecting a font with, 60, 206 

highlighting characters with, 115, 208-210 
SHS (select horizontal space), 81 
SPI (spacing increment), 77, 200-201 
SS (single shift), 51,53 
SSU (select size unit), 64, 76 
SVS (select vertical space), 79 

TBC (tabulation clear), 110 

VPA (vertical position absolute), 1 04 
VPB (vertical position backward), 106 
VPR (vertical position relative), 105 
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BY FUNCTION 

Fonts Files and Character Sets 

Select a character set, 46, 50, 207 

Load a font file (DECLFF), 56-57, 204 

Assign a type family and font (DECATFF), 59, 205 

Select a font for printing (SGR), 60-61 , 206 

Select a font size (GSS and GSM), 63-65 

Deleting a type family or font file (DEGDTFF), 61 , 206 

Request font status (DECRFS), 62 

Font status report (DECFSR), 63 

Printer Modes 

Autowrap (DECAWM), 70 

Carriage return/new line (DECCRNLM), 69 

Line feed/new line (LNI\/I), 68 

Origin of page (DECOPM), 73 

Pitch select (DECPSM), 71 

Position unit (PUM), 74, 76 

Proportional spacing (DECPSP), 72 

Page Format 

Page format select (PFS), 88-93, 203 
Set lines per physical page (DECSLPP), 97 
Set top and bottom margins (DECSTBM), 98 
Set left and right margins (DECSLRM), 1 00 
Justification (JFY), 118 

Horizontal and Vertical Spacing 

Select size unit (SSU), 64, 76 

Spacing pitch increment (SPI), 77, 200-201 

Select vertical spacing (SVS), 79 

Set vertical pitch (DECVERP), 80 

Select horizontal spacing (SHS), 81 

Set horizontal pitch (DECSHORP), 71 , 82 
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Active Printing Position 

Horizontal position absolute (HPA), 102 
Horizontal position backward (HPB), 104 
Horizontal position relative (HPR), 103 
Vertical position absolute (VPA), 1 04 
Vertical position backward (VPB), 106 
Vertical position relative (VPR), 1 05 
Cursor up (CUU), 106 

Subscripting and Superscripting 

Partial line down (PLD), 107 
Partial line up (PLU), 107 

Tabs 

Set liorizontal tabs (DECSHTS), 1 08 
Set vertical tabs (DECSVTS), 1 09 
Clear tabs (TBC), 110 

Highlighting Characters 

Underlining, 115, 116, 209 
Bold printing, 1 1 5, 1 16, 208 
Italic printing, 115,117, 209 
Strike-through printing, 115, 118, 210 

Drawing Lines 

Drawing vectors (DECVEC), 1 20 

Printing Graphs and Drawings 

Selecting sixel mode, 126 

Status Reports 

Printer ID (DA), 110 

Device status report (DSR), 112 

Device status request (DSR), 1 1 1 

Resetting the Printer 

Reset to initial state (RIS), 121 
Soft terminal reset (DECSTR), 121 



INDEX 



-A- 

Active column, 32,102 

selecting, 102 

moving forward, 103 

movl ng backward , 1 04 
Active line, 32, 102 

selecting, 104 

moving forward, 105,106 

moving backward, 106 
Active position, 32, 102 
Aspect ratio, 12 

See also Pixel aspect ratio 
Autowrap 

feature, 32 

switch, 22 

-B- 

Backspace (BS) character, 34 
Baud rate switch, 20 
Binary to sixel data conversion, 131 
Bold printing, 115,116,208 



Cancel (CAN) character, 35, 39 
Carriage return (CR) character, 
34,69 



63-65, 



26-27 
28-29 



30 



Carrier detect, 16 
Changing character size, 

197, 202 
Character cell, 74 
Character coding 

7-blt code table explained, 

8-blt code table explained. 
Character set, 47 
Character sets 

built-in, 49, 55 

DEC multinational explained, 

designating, 52-53, 207 

hints, 197 

invoking (mapping), 54-55, 207 

selecting, 46, 50 

supported by LN03, 141-158 
Characters per inch. See Horizontal 

pitch 
Characters per line 

typical settings, 92 
Clear tabs, 110 
Clear to send signal, 16 
Commands. See the specific 
command or the Index of 
Printing Commands 
Communication, 14 
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Configuration switches, 17-22 
Control characters, 29, 33 

ANSI graphic, 129 

CO, 34-35 

C1, 36,44,45 

converting 7-bit and 8-bit, 38 

equivalent 7-bit and 8-bit, 37 

private graphic, 130 
Control sequence introducer 

(CSI), 41 
Control sequences, 38 

format, 41 

summary, 159-176 
Cursor position report, 115 
Cursor up (CUU) command, 106 

-D- 

Data format, 14 

switch, 20 
Data interface, 14,15 
signals, 16-17 
switch, 20 
Data set ready signal, 16 
Data synchronization, 23 
DC1 (device control 1 ) character, 35 
DC3 (device control 3) character, 35 
DECATFF (assign type family 

and font), 59 
DECAWM (right margin wrap 

mode), 70 
DECCRNLM (carriage return/new 

line mode), 69 
DECDTFF (deleting type family or 

font file), 61 
DECFSR (font status report), 63 
DECHTS (horizontal tab set), 108 
Decipoint, 76 
not used with HPR and VPR 

sequences, 76 
used with spacing sequences, 
74,76 



DECLFF (load font file), 56-57 
DECOPM (origin placement mode), 

73 
DECPSM (pitch select mode), 71 
DECPSP (proportional spacing), 72 
DECRFS (request font status), 62 
DECSHORP (set horizontal pitch), 

71,82 
DECSHTS (set horizontal tab 

stop), 108 
DECSLPP (set lines per page), 97 
DECSLRM (set left and right 

margin), 100 
DECSTBM (set top and bottom 

margin), 98 
DECSTR (soft terminal reset), 

39, 121 
DECSVTS (set vertical tab stop), 109 
DECVEC (draw vector), 1 20 
DECVERP (set vertical pitch), 80 
Default value, 41 
DEL (delete) character, 35 
Delimiter, 42 

Device attribute (DA) command, 1 1 
Device control (DC1, DCS) characters, 

35 
Device control string (DCS), 38, 127 

format, 43-44 
Device ID 
command, 110 
select switch, 21 
Device status report (DSR), 112 

error codes, 113-114 
Device status request (DSR), 1 1 1 
Down-line-loading fonts, 3, 56-57 
Drawing lines/vectors (DECVEC), 

120 
Drawings 
printing, 126 
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-E- 

Error codes 

device status report, 113-114 

loopback diagnostic, 193 

operational, 192 

self -test diagnostics, 194 
Escape (ESC) character, 35, 39 
Escape sequences, 38 

control characters in, 39 

format, 39-40 

summary, 159-176 



FF (form feed) character, 34, 39 
Font cartridges, 3, 46, 195 
Font file, 47 

assigning, 59, 205 

attributes, 48 

deleting, 61-62,206 

hints, 197 

loading, 56, 204 

selecting, 56, 206 
Font file ID, 48,56,61-62,63 

built-in, 185-188 

comment record, 59 

deleting, 58 

font record, 58 

loading, 56-57 

note on Digital format, 57 

printing orientation, 56 
Font ID, 56, 60 

built-in, 187-188 
Font (SGR) numbers assigned, 60 
Fonts, 47 

assigning, 59 

attributes, 47, 61 

built-in, 2,12,49,55 

hints, 197 

selecting, 46, 60-61 



Font size 

modifying height and width, 64 

selecting height and width, 63-64 
Font status 

report, 63 

request, 62 
Form feed (FF) character, 34, 39 
Form lengths 

maximum, 84 
Forward index (IND) character, 36 

-G- 

Graphic character sets. 

See also Character sets 

ASCII, 30 

DEC supplemental, 31 

selecting, 50 
Graphic left (GL) and graphic right 
(GR) tables, 29, 30-31 , 50, 51 
Graphics 

control characters, 129-130 

grid sizes, 127-128 

left margin, 129 

printing, 126, 198 
Graphic size modification (GSM), 

65, 197, 202 
Graphic size selection (GSS), 63, 
64, 202 

-H- 

Highlightlng characters, 

115-118,208-210 
Horizontal pitch 
with the SPI sequence, 77, 200 
with the SHS sequence, 81 
with the DECPSM and DECSHORP 
sequences, 71,82 
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Horizontal position 

absolute (HPA), 102 

backward (HPB), 104 

relative (HPR), 103 
Horizontal spacing. See Horizontal 

pitch 
HT (horizontal tab), 34 
HTS (horizontal tab set), 36 

-I- 

Identification 

product, 110 
Index characters 

forward (IN), 36 

reverse (Rl), 36 
Indicator panel, 8 

symbols, 9-10 
Initial operating state, 121-125 
Input buffer, 23 
Interface. See Data interface 
Introducer 

escape sequence, 40 

control sequence, 41 
Italic printing, 115,117,209 

-J- 

Justification (JFY), 118 



Landscape printing, 2, 85 

scanning area, 83 
Line feed (LF), 34 
Line feed/new line mode (LNM), 68 
Line home and line end positions, 

87, 100,118 
Lines per inch. See Vertical pitch 
Lines per page (DECSLPP) 

command, 97 



LN03 
as a dedicated or system printer, 

198 
controls and indicators, 3-10 
compared to other Digital printers, 

177-184 
Initial operating state, 121 
overview, 1 
specifications, 11 
Locking shift (LS) controls, 53 

-M- 

Margins 

bottom, 98 

effect of form length on, 99 

graphic left, 129 

hard, 100 

left, 100 

reset by DECSHORP, 82 

right, 100 

top, 98 
Mark bit, 15 
Memory cartridges, 3,195 

-N- 

New line mode. See Line feed/new 

line mode 
Next line (NEL) character, 36 
Null (NUL) character, 34 

-O- 

Off-line, 196 
Origin placement mode 
(DECOPM), 73 
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Page format, 2 
changing, 87 
hints, 196 
initial, 84 

orientation, 2, 56, 203 
origin, 73, 86 
size, 83 
Page format select (PFS) command 
examples, 93-96, 203 
normal and extended formats, 
88-89 
pixel values for margins and 
page positions, 91 
printing areas, 90 
typical page formats, 92 
Paper sizes, 1 1 , 1 96, 1 99 
Parameters 
ANSI public and DEC private, 

67,88 
in control sequences, 41-42 
Parity, 15 
Partial line down (PLD) command, 

107 
Partial line up (PLU) command, 107 
Pitch. See Horizontal pitch and 

Vertical pitch 
Pitch select mode (DECPSM), 71 
Pixel aspect ratio (for graphics), 

127, 128 
Pixels, 76, 126 
See also Spacing sequences 
values for margins and page 
positions, 91 
Portrait printing, 2, 85, 203 

scanning area for, 83 
Positioning. See Horizontal 

position and Vertical position 
Position unit mode (PUM), 74, 76 
Power requirements, 13 



Printable characters, 32 
Printer components, 3-7 
Printer modes (set/ reset), 66 
Printer status, 111 
Printing area, 83 

changing, 87 
Printing orientation 

landscape, 2, 56, 203 

portrait, 2, 56, 203 
Printing speed, 1 
Problems and solutions, 198 
Product identification, 110 
Programming examples, 200 
Programming hints, 195 
Proportional spacing (DECPSP), 72 
Protocol 

Restraint, 24 

XON/XOFF, 23 

XON/XOFF or restraint switch, 22 

-R- 

Ready/busy line, 24 
Received data 

7-bit and 8-bit, 25 

selecting a format for, 44-45 
Request font status (DECRFS), 62 
Request to send signal, 1 6 
Reset to intial state (RIS), 39, 121 
Resetting the printer. See reset 
to initial state (RIS) and 
soft terminal reset (DECSTR) 
Resolution, 12 
Restraint line, 24 
Restraint polarity switch, 22 
Reverse index (Rl), 36 
Rotating the page orientation, 56 
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-S- 

Secondary request to send 

signal, 16 
Select graphic rendition (SGR), 
56,59 
selecting a font with, 60 
highlighting characters with, 

115,208-210 
Select horizontal space (SHS), 81 

See also Horizontal pitch 
Selecting 
character set, 46, 50 
font, 46, 60-61 
Select size unit (SSU), 64, 76 
Select vertical space (SVS), 79 

See also Vertical pitch 
Sending data, 44-45 
Sequences. See Escape sequences 

and Control sequences 
Serial character format, 14-15 
Shadow printing, 116 
SHS (select horizontal space), 81 

See also Horizontal pitch 
Shift in (SI) and shift out (SO) 

characters, 35 
Signal names. See Data interface 

signals 
Single-shift controls, 51, 54 
Sixel graphics 
dot patterns used to print, 

135-140 
how printer decodes data for, 1 34 
selecting mode for, 127 
sending data to printer for, 131 
Sixels, 126 
Software terminal reset (DECSTR), 

121 
Space character (SP), 32 
Space bit, 15 



Spacing increment (SPI), 77 200-201 

See also Horizonatal pitch and 
Vertical pitch 
SSU (select size unit), 64, 76 
Status reports, 1 1 1 

See also Summary sheet 
String terminator (ST), 36, 43 
Strike-through printing, 

115, 118,209 
Subscripting (PLD), 107 
Substitute (SUB), 35,39 
Summary sheet, 17-19,189-194 

printing with a font file, 57 
Superscripting (PLU), 107 
SVS (select vertical space), 79 

See also Vertical pitch 
Synchronization. See Data 
synchronization 



Tabs, 108 

horizontal, 108 

vertical, 108 

clearing, 110 
Toner, 1 1 

Transmitted data, 16 
Transparency paper, 199 
Type family, 48 

assigning, 59 

built-in names, 185 

deleting, 61-62 
Type family ID, 55, 60, 61-62, 63 

built-in, 187-188 



U 



Underlining, 115,116,210 
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-V- 

Vectors, 1 20 

Vertical pitch 
witli SPI sequence, 77, 201 
with SVS sequence, 79 
with DECVERP sequence, 80 

Vertical position 
absolute (VPA), 104 
backward (VPB), 106 
relative (VPR), 105 

Vertical spacing (SVS), 79 
See also Vertical pitch 

Vertical tab (VT), 34 

Vertical tab set (VTS), 36 



XON/XOFF protocol, 23 
summary, 24 
switch, 22 
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